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to BRUNSWICK as follows: 
that Catheter is, and will be at the Closing Date, 
a corvoration duly incorporated and validly exist- 


ing in good standing under the lavis of the State 


of New York with the power and authority to carry 
on the business in which it is engaged and to own 
the property owned by it and having an authorized 
capitalization consisting solely of 500 shares of 
Common Stock, of no par value of which 260 shares 
are issued and outstanding; 

that there are not now, and will not be at the 

' , 
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that there have been no material changes in the 

financial condition of Catheter since the balance 

Sheet as of November 30, 1959, cther than those 

ng in the usual, regular and ordinary course 

of business or re°erred to in this Agreement and 

that there is no litigation or proceeding pending, 

Or to the knowledge of Catheter or the SHAREHOLDERS, 

threatened against, or affecting any of tie proper- 

ties of Catheter before any court or any adminis- 

trative tribunal, which, if adversely determined would 

have a material adverse effect on the conditions, 
financiel or otherwise, or business of Catheter, and 
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that, excert fer the obliaations and indebtedness 
? i <s 


described in "Exhibit C" atiached hereto, Catheter 

is not under any obligation wherein it is primarily 
or contingently liable to eny pacty other than those 
obligations which are customary in the usual, regular 
and oxdinary course of the business of Catheter and 
that any lease, contract, undortaling or other com- 
mitment wrich it has (except those involving the 
purchase of inventories and sale of products made in 
the usual, regular and ordinary course of business 
and except for the aforeme! ioned obligations and 
cndebtedness described in MEyhibit C"), involves 

an expenditure, obligation, purchase of sale by 
Catheter of no more than $2,000, or can be fully per- 
formed or terminated by Catheter within one year from 
the date hereof; 

that Catheter has no employment centracts or 
agreements with any officer or employee which is 

not terminable, without liability, immediately 

upon notice of termination; 

that Catheter does not have and on the Closing Date 
will not have any pension, bonus, profit sharing or 
stock purchase plans or ALLANngeMents 5 

that Catheter has no liability to David S, Sherican 
or any other party for royalties or similar payments 


in connection with the making, usina or sale of pro- 


dusts cither patented or satenvable. 
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2,10 ‘that the shures of Common Stock of BAURSITICK which 
SEAREROLDERS are to receive pursuant to this haree- 
nent ure being acyuired by thein fer investment and 
not for distribution and that they have individuality 
received from BRUNSWICK copies ef PRUNSWICK'S 
Annual Report for 1958 and quarterly financial re- 
ports for the first, second and tiird auarters of 
the year 1959 as mailed to holders of BRUNSWICK'S 
Common Stock and such other financiel information as 
they have requested; 

2.11 that each SHAREHOLDER is, and on the Closing Date will 
be the owner, free and clear of any encumbrances, of 
not less than the number of shares of Catheter Common 
Stock set forth under the first column opposite the 
name of each SHAREHOLDER in the table appearing in 
"Exhibit A" hereto; that such shares are fully paid 
and non-assessable; and that each SHAREHOLDER has, 
and on the Closing Date will have, the legal right and 
al] autherizaticn and approval required by law, to 
transfer and exchange such shares pursuant to this 


Agreement}; 
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that the s#ecutien of this’ Agreenent, che perforn- 


ance of the ecvenents herein contained, and the 
consummation of the transactions herein contemplated, 
will not result in any breach of any of the terms, 
conditions or provisions of, or constitute a default 
under, or result in the creation of any lien, charge 
or encumbrance Upon any property or assets of 
Catheter sursuent to any corporate indenture, agree~ 
ment or other instrument to which either Catheter 
or any SHAREHOLDER is a party or by which any of 


them may be bound or atfccted; 
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3, BRUNSWICK represents and warrants to SHAREHOLDERS as follows: 
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that BRUNSWICK is, and at the Closing Date will be 

a corporation duly organized and existing in good 
standing under the lays of the State of Delaware; 
that the shares of its Common Stock deliverable to 
SHAREHOIDERS hereunder will, upon such delivery, be 
validly issued, fully paid and non-assessable shares 
on a perity in all respects with all other outstanding 
shares of BRUNS’ICK Common Stock; that said shares 
will be duly listed, upon notice of issuance, on the 
New York, Midwest and Pacific Coast Exchanges; and 
that based upon the representotions of SHAREHOLDERS 
herein said shares when issued pursuant to the 


provisions of this Agreement will be exempt from 


reaistration under the Securities Act of 1933; 
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Each SHAREHOLDER agrees with PAUNS‘IICK and BRUHSHICK agrees 

with each SHAREHOLDER, to exchange the shares of Catheter 

Common Stock owned by such SHAREHOLDER for shares of 

BRUNSSIICK Common Stock on the following basis; 

4,1 On the Closing Date BRUNSWICK shall issue, from its 
authorized but unissued shares, and deliver to 
SHAREHOLDERS 4060 shaxes of BRUNS'TICK Comnon Stock; 


provided, however, that if the Adjusted Net Worth of 


4.1.1 be less than $194,843.79, the number of snares 
of BRUNSWICK Comnon Stock to be so delivered 
shall be decreased by the nearest number of 
whole shares determined by dividing the excess 
of $194,843.75 over the Adjusted Net Vorth by 
$47,195, Of 

1.1.2 be more than $194,843.75 the number of shares 
of BRUNSYICK Common Stock which PRUNSICK shall 
so dcliver shall be increased by the nearest 
number of whole shares determined by dividing 


thi Cxeess of the Adjusted Net Worth over 


the eqgvegate number of sharcs of BRUNSUICK Conon 


Stock issuable pursuant to subparagrapn 4,1 shall 


be distributed to the SHAREHOLWENS individually by 
applying the percentage set forth in the celurn 
following the individual SHAREHOLDERS name to the 
aggregate number of shares of BRUNSTIICK Common 
Stock issuable, provided, that no distribution of 
a fractional share of BRUNSIICK Common Stock shall 
be made, but in lieu thereof, BRUNSWICK shall de~ 
liver to cach SHAREHOLDER entitled to a fraction 
in excess of one-half share, one full share of 
BRUNS'ICK Common Stock and fractions of one-half 
share or less shall be disregarded. 

In the event that prior to the date for any delivery 
of BRUNSWICK Common Stock hereunder each of the 
outstanding shares of BRUNSWICK Common Stock shail 
be changed into or exchanged for a different num- 
ber or kind of shares of stock or other securities 
of BRUNS:/ICK or of another ccrporation (whether by 
reason of merger, consolidation, recapitalization, 
reclassification, split-up, combination of shares 

or otherwise) then there shall be substituted for 
each share of BRUNSWICK Common Stock deliverable to 
SHAREHOIDERS pursuant to this Agreement, the number 
and kind of shares of stock or other securities into 
which cach outstending shares of BRUNSWICK Common 
Stock shall be so changed or for which each such 


share shall be so exchanged. For the purpose of 
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principal place of business at 625 South Wabash Avenu?2, 
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Exhibit 3A 


Hist A ee 
ANGUS 4 


MATRT iy Did 


to correct “Exhibit E" (License Agreement) of Agrecnent dated 


7 


and effective the 18th day of February, 1960, between bavrp S. 


SHERIDAN, an individual, residing at Argyle, Mew stork, horein= 


after called "SHERIDAN" or “LICEMUSOR", and BRUNSWICIZ 


NS pin" BOLE - 


COLLENDER COMPANY, a corporation of Del 


aware, having a principal 


Place of business at 623 South Wabash Avenue, Chicago, Yllinois 


se 


now by chunge of name LRUNSWICK CORPCRATION, at 69 West 


Washington Street, Chicago, Illinois 60602, hereinafter calied 


ek : ay 7 _ Ye 7 Cee 
"BRUNSWICK" or "Licznssr" 


hada e 


. It 48 agreed that the following chinees and edditic 


BE! 


arc to bo effective as ef the original @ate of saia Liconse 


Agrcensnt anc tliat t! Amendment supersedes any and all anond- 
. Lo » . s . 

ments, if any, thet have been heretofore mide to said License 

: 


AGTCensnet . 

The last paragraph under Section 2.7 at paqe 7, 
line 3, is amended to substitute the word "unexpired" for 
"expired" so the paragraph will read: 

~-Upon termination cf this Agreement, BRUNSWICK shall 
discontinue the manufacture and/or sale of all products or Y 
deviccs covered by any unexpired claims of "LICENSOR'S Patents" 


and shall henceforth not resume such manufacture, sale or use 
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¥ 
hea ,* for as long as BRUNSWICK would have been wbligated to pay 
i royalties thereon to SHERIDAN had this Agreement not been 
7 


terminated, except that BRUNSWICK and its sublicensees may 
ha sell all. products or devices on hand or on order on the date 


ef termination.-- 


The paragre”a under Section 4.1 at page 10, Line 27, 
me is amended to change the word "context" to "contest" so the 
paragraph will read; 


~-BRUNSVWICK admits and agrees to respect the valicity 
Of TLICENSOR'S Patents” and to refrain from Cixrectly or in- 
@ireeTly conteseing the same, or from giving aid, comeort c= 


assistance tO any person Or persons, natural Or artificial, 


‘oy. who may attcempe to centiasct the validity or scope of LICENSO='S 
an Patents” and BRUISWICK further agrees to cooperate fully with 


SHERIDSN in defense of "LICENSOR'S Patents" against all at- 


tacks On theily validity or scope, but BRUNSWECK shall not be 


's obligated to bear any of the cost of such defense except as 

iE provided in Section 4.2.=- . 

~ Exhibit A of said License Agreement is amended by 
wee addition of foreign patents and applications and the identizi— 


cation of patents which have issued on applications as listed 


in the original exhibit to read: 


< 
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STINE A 


Piast of Leothuyrs 
betters Pitenk, as 


Patent “ir 


UNITED STATES 
Patent 2,857,915 
"RrRay Cathoter" 
Ost 28, 19659 


BW. 739,628 (Alos Case 10) 
“Production of Tapered Medico- 
Surgical Tubes Which have 
Controlled Wall Whickness by 

‘ Extrusion” 


Filed June 3, 1952 

Patent Ho, 2,940,126 
assued June 14, 1969 

Sb. 745,134 (Aloo Case 11) 


"Medico -Surdical Yue 
Integrey Connectors 
in Tieciy hnds” 

Filed July 2, 1958 
Fatent Wo, 3,042,045 
Tssusd duly 3, 1962 
Mow Be 25.768 _ 


Having 
Formed 


S.H. 76,135 
“Seaitess Eetruded 
Plosbve Pectal Pubes! 
Filed duly 2, 1958 
Patent No. 3,072,044 
issued July 3, 1962 


BN 746.4875 (Aloe Casa 12) 
~Ex* ruded Medico-Surgical 
Pubes ilaving at Least One 
Tapered Section Therein” 
Piled July 2, 1958 
ABANDONED 


hyp 
Kerer.@0 t@ in Section 6.2, 


kcetions Pox 


ehh neacesarin n 


FORETGN Corresponding 


Thereto 


Canada - Patent 630,222 


Nov. 7, 1961 


Canada - Patent 636,703 


Feb. 20, 1°62 


Gevinany = SiN. S/71,646 */3ca 
Piled Dec. 13, 1460 
Pending as of March 15, 
1966 


Canada —- Patent 667,078 


duly 23, 1963 

Prance = Patent 1,378 405 
MCE, 30, 1961 
Great Britain - Patent 
January 4, 196) 


970,646 


Canada - Patent 694,15] 


Sept. 15, 1964 


nner nena tennant arereneneente-entoiternamauunsteten 


Canada - Patent 705,681 


March 16, 1965 


France - Patent 1,278,426 
Oct. 320, 1961 


Great Britain - Patent 90,645 


Jan. &, 19S6L 
Div. — Patent 970,647 


pec. 20, 1703 
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UNITED SU hiss FOREIGT Corresponding Therete 
§ MN. 757,050 Canada — Patent 667,077 


"Nasal Cannulac" July 23, 1963 
Filed Guiy 30, 19538 
Patent Mo. 2°93), 35° 
A8svued Aprit 5, 1960 | 


en Sa pe nt eentnenaaene tte i nent secs 


o... 20,311 (Aloe Case 25) Denmark - Serial No. 5039/62 
“Non-Sparking iiedico- Filed Hov. 22, 1962 
Surgical Tubes! Pending as of 
Filed April 6, 1960 March 15, 1966 
Patent No. 3,070,122 

issued Dec. 25, 1962 


26 TESTIBNGRY WHEREOr, DAVID ©. Stier it has executed 
this Amend:inaent to said Exhibit E (License Agreement) of Febru- 
ary 18, 1960, as his own free will and deed, and BRUNS VICI: 
CORPORATION has caused this Amenc.a2tnt to said AGrGement to be 


executed foy and on its behalf and in its name, and all parties 


hereto have caused their respective seals to bo affixed and at- 


CeStCd tO 46 of the Q diy Of =, 196G. 
a cf 
“ VA 
a oe 
4 a ’ Fae 
oe a 
ATTES'T: : Da Vad S. Sheridan 
fe . ; 
/ rs 
BRUNSWICK CORPORATION | 
| U eae : 
4 Le, 
ATLEST: . By. pet 6. a me 
Cao a . VY Vice President 
oi 
Asst, SCCrGcaty 


(Corpora te Seal) 


Je 


Exhibit 4 


PHYSICAL EXHIBIT 


Argyle 6' conductive line ("soft" formulation) 


Exh: bit 5 


PLAINTIFF’ $ 
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pe 
Ae 2 YE 


ncae Saecme ma 


ee 
spat apa Bey! be ae aoe pies " 1 ee, oe al ee - au Ph 
AGMENGEIY) entercd Inve es of the e3th day of February, 1900, 


beteeen DAVID BS. BISRIDAN ef Areyic, Heo York (have after reter- 
Ht) SHERIDAN CAYHELER & TUuSYnUET CORP., 2 
Kev Yori: Corporation having a place of business at Argyle, New 
York (heveinafter referred to as "CATHETER"), end “lis BRUNSWICK 
LALKE-COLTL RIDER COMPANY, 2 Delaware Corporation having a place of 
business at Chicazo, Ill. ois (hereinafter referred to as “BRUNSICK"), 
of which CATHETER is a wholly owned subsidiary. 
1. CATHETER egrees to and does hereby cmploy SHERIDAN as 
heed of CATIETIN, which will initially be subject to the author-— 
y and jurisdiction of Aloe Division of BRUNSITICK, or for such 
ocuher ducies as Vanes may hereafter agree vpon. 
2, This fercerent shell have 2 term of five (5) years 

fron the Cate hersot, aiter vnieh the term of “ne Asresiasne will 
be wutometically extended on a year-to-year basis until February 
25, 1974, unless nny party prior thereto gives the other parties 
six (6) months! written notice of its electicn to terminate the 
hcreement at the end of the five (5) year period or any yearly 
eytension thereafter 
3 SIfeRIDAN agrees to devote his full time and effort to 
itin uewformanes of his duties for CATHVIFR, JL is agreed Dovicen 
ene peviice hearcto tat SHAATDAL will perform his Gutzes bere- 
under in Arevie, liew Yor, or in such other ploce. or plGcch, ac 
Vic pay. les hereco bey putually eevee. Por the seivices to be 
roncered hereunder, CAVIEVER agrees to pay SUSRIDAN a salary of 


Taounend live Hundred Dollars ($22,500.00) 


4, Within ten (10) dave froa Pobre 7 


My. 


BRULG TICK wlll couse its Resteieted Stoc: Cotion Plan Connite 


tO Erchi an ention to SiieriTpslnl percvane to 1ta hesg 


Option Flan, a conzy of which has been delive:ved to 


the forn attached to this Agrecuent, vwnder which he nay purcras 


a maniuun of lorty-Tiio Hundred (4209) sheros of 


Y Common Stock of 


BRUNSHVICK at a price equal to Eighty~Five Percent (8533) of the 


Ci Bill suICn of the Nee York Siock “EChonCS on the dey of & 


Broacing of such option, 


Qe SHESIOAU eovees folly and 1 Rd ede 
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mese selling price (resuley voy) pee shere of Conon Svuocs 


£0406 into wiint business, or along the lines of the business 


or activities of BRUNSYICK and its divisions or other affiiias 


vO Ob 
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or improvemen 
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business 


Dering hi 
A 


CLPUCULY Of Glee 
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— patent applications 
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information 
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3G Uhevein to Chive or 


connected with their business 


NG ell not, © 
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Of O18¢1l0se to oGhars than 
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processes and formulas rade 
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His cuploymant under this Agreensnt, 


equired concerning BRUNSICK's 


ses eee Day . ~ ents 44:4 re 
Crecce 10 any acuivitles 


ws 


me COPporevicn of orienieation 


ae 


(5) years afte 


ternin 


capacity prior to the end o 


sh lousr 


hy 21 


Ne Vs 
owned by CALHCUSR or 


CATHE 


SHoG 


DUEL 


GGLCo DELGr Go 
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8. In the event of SHERIDAU's death or t 


the tern of this Agree 
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bs * * 
Bncll cote, 


> \ Pa i“ 
ae crG Chiat 24 
novice prior 


snpivinge ony of the U.S. or foras: 


LO. In Glo event SULAIDA tesnlnctes this 


‘ebvuavy 19, 1lO74, SUUREDAN esree 


ii Gt imewinee ony of the U.S, or Torcien pa 


BRUUSIICK or which are license 


TER or BRUNSWICK by SHERIDAN. 
he will nov enter 


into or in any way take part 


2u6 In conpevition with CATHETER or BRUTSUICK 


vO Febvucey 19, 1974, SHEaATDA ec 


an 
Vue thas 


UisciCn, Talis 


be binding upon SleiLoOsl for a term.ef five 


1s not 


ante. 
ul povcnes 


- - eer 4. 
Acrecient 


mt 


d to 


SHERICAN further agrees 


an a 


so longs 
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25 any license agreement under SHENITAN patcies renains in 


effecs betiviech SHCULDAN ond Chcuhin® ov DathicgtiCn, 


1. if the bugineas of CATEEIAR 26 taken over by a 


division of PRUNSWIC:, then CATHETER's rights and oblig 


ee 
ie] 
ci 
| od 
o 
W) 


hereunder shall be the rights and obligations of BRUIHSWICK. 


he fhny nuticos elven herevnder shall be doemed to 
have been properly corved wpen and received by the parvy Go 
wiom addveccod if thicy are sent Unlvcd States ren levered mail, 


= fer 34 ano, 4 ape Vey Cd ' id i Sie 
poserce prepaid, and acddvesced cs Lollcus: 


NY imes Topi oy ey ten on ee ye ¢ Tweet. a 400 +7 4~ tava 
Shovican Cathoter & ipstriinent Cotp. 


Yhe Drunsuier: BDalie-Collender Company 
625 South Wohooh Ivenve 
Colea 0 5, filinoic 


Any Of the forccolm: pertlas mcy ehange 145 address above given 


by a notice to such effect, sent to the other parties in the 


manner speciiied above. 


and Chybevik and DRUSIICA have caused these presconts to be 


3/77 


ceoecusod by thetr eulv antiavstvac pots : 
R cal GULY euchborized ofiiecrs al) as of the cay 


Pa 
oN. ce ? f ‘ f t 


avid S. 


snes a 
SHERIDAN CATHETER & THSTRULAINT CORP, 


VWle Pye ee + 4 po Seni ne 4 F 
APS Fe. 2a COLE eR COP: 


‘ t ‘ ee ae 
. . 


one ee ae ee ere enm a tee 


Vice President 


This Option, cranted 
by Tis BANS) Ck} BALD. 
(hereinafter called the ‘Gone: 
an cniployee of 
a subsidiary of tne Corn 


this 
-COLDLIEITD sik 


vany (he-einatter 
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OMPANY, a bLelawace corporation 


C 
ny"), to 


Be 
called the “kmployce™), 


is to provide a m 


Comin ceck vith 


S15 CO peralt tne 
out par value (here- 
4 


amon Stock"), of the Compuny pursuant to 
Ss a restricted option under Section 21 
levenue Code of 195/', and tor the purpoces 
, dOvUn in the Plan adopved by the Board of 
4y On Hovoiwber 2, 1195/1. 


is yk Comncn. hereby prance to the Employee an 
option 0 lnafter called the “Option”), to purchase, from «ims 
& ta 4 , €11 or any un: Of a tote) of shares of 
Ge Onte dug -& period comscucing one year arcer the date of 
Chit Oovlon and enditic (here~ 
incu fter called the “Option Period"), upon and subject to the follo.:- 
int, Ceres @nd conditions: 


e. ne OpVron may be « 
i 
relative (oO G06 Termination an 


hevool, only 


tees 4 , f° 
Writing of 


Within the Opt 
intent to exercise 
Shall state the number of 
exercised, delivered 
repistered mail. 
HDOUtTH Wabash 


ion 


eddressed to t 
Avenue, Uhnicaro, 


‘ ae wee —— ~ ff ; 
; an y snares of Con 


the Ei 
the 


erelsed., 


aon Stock purchased at any time 
iployee shall pay to the Company 


purchase Price’). 


subject to provisions Herein 
d to tne provinionsc of Section 4 
Period and only (a) by notices in 
the Option, each of wnich notices 


“ption 


Shares in respect of which the Option is 
to the Treasurer of 


the Company or mailed by 
he Company at its offices, 623-633 
Tilinois, from time to time, until 


vai COULL OF sharcs has been purchased, (b) by 
payinent to the Conpuny of the Option Purchase Price of the nuniber 
Of shevog im resnect of which the Option 1s exercised by ceriified 
cheek payable Co the order of the Company contenporancously with 
Iva reeeipt of cech mich nolice and (6) 1f the Compuny shall so 
POU, by delivery vo the Commminy of the Sime of the delivery of 
% HUGH NOuteo Of a veiulon statement @f the percon exercising the 
; (peor ta the Gifect that shares received on the exercise of the 
Option are being acquired for investinent and with no present view 


cdistribuvion th 


'r Tne Gation i: Wy inAe 


fio the followine 


limitations vpon 


i 
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(@) Ho shares may Ix @catined during the 
Piveb year of 1 Option, 


the commencement of cach of the four 
yeers inncdiately following the first year 
the Option, the right to purehase hae 
¢ Lt total number of shores specified in 
the Option shall] acerue to the Kuployce, 
‘ch right to purchase such 25% may 
cised, in whole or in part, at any 
time after such right accrucs, 


4. he Option is not transferable by the Employee, other-~ 
Wise then by will or the laws of descent and distribution, and 
may be exercised, during, the lifetime of the Employee, only by 
him, . 


2. The Option shali teriminete on the carlier to occur of 
or three months after the 
: Kup loyoe's Guiplaynent for any cause, including 
retirement, unless suc vs ion VAS OCcasioncd by the death of 
the Employee, and if cxercised aflor such cessation of enploynment 
may be exercised only in -cepeet of the number of shares which 

I © «cauired under the Option by the exercise 


the Employee could hove 
thereof inrediate) prior tO auch cessation of cmployment. In case 


e 
= 


Oymens of tha Eiployee shall have ceauncd by reason of hi 
dceth, the Oclion shell Leriinate on the carlicr to Occur of 
ae Le or one your after such death, 
OR SS CHCHOIEG Oficr Bar Celi Yo he cpereivced only jn recjec 
OF dhe mucves of ghupes chick tac hkepleyee could have acauirca 
und i bY exercise thercof immediately prior to his 


thet cach of the ovtstanding shares of 


ae 


Common Stock of t Compeay (other than sheres held by dissenting 
teckholders) gs changed into or crcliingred for a different 
mAhber or lind TOG GO: gtoc! 


OCK O Other securitics of the Coimpeny 
tery bY reaaow of MeVvECY, eonsolide- 

1 BAT LCatl on, Spiit-up, combination of 
shares, or othe ise), then there shall be substituted for each 
Share of Cormr-on of the Company ther subjeet to the Option 
i@ number and kind of sksreg of stock or other securities into 
which each outstanding share of Common Stock of the Company 
(other than shares held by dissenting Stockholders) shall be so 
changed or for which each such share shall be so exchanged. For 
the purposes of this Section G a dividend declared after 


a — com eae .. POLO In Shares of Comcn 
svock shall be deeined to be y Split-up 


In the event there ghall be any other change in the 
number or kind of’ issucd sha ‘cs Of Comnon Stock of the Company, 

or of any stock or other sccurltics into which such Common Stock 
Shall have been changed, or for which it #hui1 have been er chenged, 
then if the Roerd of Directors of the Compnay shali, in its gole 
discretion, determine that Suen charge cquitably requires an 
adjustrent in the nusoer, or kind, or the Option Purchase Price 

oF shares then subject to the Option, such adjustment shall be 
made by the Board of Directors of the Coinpary and shall be 


t 


PATOCGIVS BAG bisdine om the Keinenw foe AAT acon nn fe +h - 


» ¥ | 
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AN OlCre Lu: OF the Gition a Poutilred 
Hed Pi sd ” : Pie ; ia © 1933 Oy? 1 
} Loe a POLO oy 4 Cool by a 7 
Pont) sof couch Act, 1} Cee uoy 
4 ie nee + ry 4 rsacarnrl 
wer. CPL as © bi res AAV lOd OF provide 
than a reesonzble time folltowine each 
delivery of shares by the Corpany inay 
registration is effected or such Frocp 

IN WiTZSS WHERLOF, the Conna Wh 


the day and year first above written 


‘e 


deliverable yooa 


reei_etercd woder the 
delivery of seueh shires 
POUPCCUnGE wectling the 


iil Wee 406 beet efforts 

euch Vrospectus not later 
cxercise of the Option, but 
be deferred until such 
Cetus is avallable. 


ae execuled this Option on 


URE-COLLEVVER COMPAITS 


se < ae ets 


Presicont 


; 
Pl a ii . , 
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1 | De Zeantwe all Coverensteation Shine 5.0 1.2 SOMPAN 


Ve. N. OF. Bias oe 3 en 
Mi ideal lly : eo en ga Ty Wi Lidia . 1 5 


“Sussect SHERIDAN CATHETER «  “StRUMEW? CORPORATION 


Dear Howard: 


I gave you tke highlishts, and important .zeatures, of the ral 
that we negotiated with Dave Sheridan, at Brunswick's offices in 
Chicago on January 2lst and 22nd, with the thought that you will 
be interested tin considerably more details, nere is what trans 
pired. 


Although, in our telephone conversation of January 25th, 
} 


Brunswick-Aloe was represented by Ken Griffin, Axel 
A. Hofgren (Brunswick's patent attorney) and myself. 


Dave Sheridan was present, of course, and was assisted 
in the negotietions by his attorney from Washington, D. C., 


Our negotiations began at 9:00 a.m, Thursday, January 
fist, continued throughout the day and throwsh dinner until enous 
* L:00 a.em. Friday. We began again at 9:00 asm. Friday, January 
eand, and concluded the negotiation at around 1:30 Pem. tneat day. 
rst of all, for the record, I want to sey that Ken 
id Mr. Hotgren's assistance during the negotiations 
tstandingly fine. 


2) 
- 
B 


As you know, our negotiations concerned Plan A, which 
isc the option that Dave Sheridan elected to take, 


As # result of our negotiations with Sheridan there 
will be five separate contracts that will be drawn, for signature 
by Sheridan end Brunswick, as follows. 

(1) Purchase Contract. 

(2) Lieensing Contract. 

(3 ) Rmploynent Contract. 


(4) Jase Avreement. 


(5) Land Option Contract. 


PLAINTIFF'S 
EXHIBIT 


PENG Oe Ba weme OE 


we 
» 


Peo. He FF. Bacr, - a 


January 26tn, 1969 


wee : ench of these agreements in the following, 

b ic - want Go Emphasize that, in my cpinion, One Of the mose inmoao>- 
: thires accomplished was Che seperation of our License to use 

SHariaqan's atents . ics r ntr : : 

Sheridan's patents from his employment contract, into two separate 
aACreements. 


lere are the salient features of each contract . 


PUR RC HASSE tT NERAC CT 


We are purchasing the Sheridan Catheter and Instrument 
Corporation's physical assets and inventory with Brunswick Common 
Scock (price set at 7 3/) per share..s.-the closing price on tre 
; iow Yorer Stuck Exchange on January 5th, the date on which Syuus- 

wi.ck'’s Board approved the purchase), on the basis of the replace- 
his physical assets’ pilus the cost. value of his 
Ss and one-half, 


we are purchasing his net cash assets on 
. sis with Brunswick Common Stock pegged at 


>hWoy 
Hate. 


¢ \ Sheridan re..*esents his physical assets and iInvertory 
pe Wor ay Holy 660,000, On the basie of the 7Ore.o ius 


Hine,  Hovever, he Pau agreed to @ 22° ta0c 
f Nese Hesels, and this sigure to be subject 


gd we elect to mae an appraisal. Also, 
ventory of raw materials, | Bae is 2 
Will be fixed as a4 figure £ 67,500 
= 
Fc 


pr Bl aSSelLs plus tuvencory ee 7! 
Sun out 665 than $55,000, the purchase price will be »b 


On the assurption that bis phyeieal a and 2 
will equal or exce: $55,000, our actuel purchas 6 price, in Bruns- 
wiex's sheres at 4,/-3/%, will be $137,500 


t 
2 
bine of closing, will approximate $60,000, which will be purchase 


on a dollar for dollar besis, eith Brunswick's share 


Ti 46 estimated that his net cash in the business a 
i 


~ 
i 


y 

‘ 

® . t ae 

: -ontract will provide that we wlil have the excli- 
ive rl fhe use of Sheridan's patents for the ae tiereor 


th oir havyine the option to terminate the licensing agreement, 
¢ \ On 6ervine notice to Sheridan of our desire to teeta Srvelve 
£ 


sWthu dn advance of the first five yeerc of the Licensine asrec- 
‘ibe if we do not serve such notice, the arreement will 
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automatically renew itself for another five years, and It, 2t 
the end of that second five year term we have not served notice 
Lo terminate, the egreement will automatically renew itself 

for another additional five years, and 60 on, 


Our license to use Sheridan's patents is not simited 
to the medico-surgical field, but we may use these patents in 
any fleld in which they are appliceble, 


On the production of devices by the Sheridan Catheter 
& Instrument Corporation we will pay the following royalty rates, 
and On the following basis. 


Four per cent (4%) on the first 
$500,000.00 of sales annually; 


Three per cent (3%) on th 
second $500,000.00 of sales 
ennually; 


The prices on which the above rates are to 
be applied to determine the royalties ere: 


(A) On products manufactured by 
Sheridan Catheter and Instru- 
ment Corporation - Seventy 
per cent (70%) of BRUUSYWICK'S 
lowest list retail price for 
the product or, 86 the option 
of BRUNSWICK, the actuel “net 
sales" by BRUNSWICK except for 
sales to wholesalers. 


(B) On products not manufactured 
by Sheridan Catheter and 
instvument Corporation -— the 
actual “net sales”. 


— 
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Ww. Waar 8 ok January 26th, 1909 


On any sub-licenses that we may grant to firms within 
$ 4 
‘ 


the United States, we vill pay the foregoing royelcy rates co 
Sheridan, on the foregoing basis, but sub-licensees’ sales will 


Ours to determine whether or not Sheridan is 
ail rt 
ap OY 2h. 


Tn the cese of foreign sub-licensees, we will have 
tie Fiene €6 peectiaGce any ~Gyalty rate ve veut tO, Wier euch 
foreign sub-licensees, and we will share the revenue from such 
foreign sub-licenses with Sherican on a 50-50 basis, 


On the occasion of Sheridan's death we will pay 
Lies to his heirs, for the remaining life of any paten., 
on the use of the patent only. We will not pay royalties to 
his heirs on the use of his trade secrets or his know-how. 


We will not pay any royalties to Sheridan on any sub- 
eee he thay we ane him to do, such 8s the ena ai 3 
-on-Dickinson Company that he is now 


169) 
ie) 
2) 
cu 
uy 
ry 
O 
O 
w 
3 
ct 
ie 
om 
Av 
tH 
ce 
ie 


Fifetine we will pay him royalcices, 
ug schedule, on the total production 
York, less sub-contrecting he coes 


Lipe stor Ollers. in other words, 
pey Nim royaletes on not only the 
on the use of his trade secrets 


Le far se reason we deem it necessary to enter into 
L[kbigavion to dere Sheridan's patents, or to prosecute infrinzgers, 
e will €o tGhis at our expense, however, we do not have wo 
Litieace unless bOs 


Any future patents that result Sheridan's effort 
ee or his effort in concert with other Brunswick employees 
ill be subject to royalty payments to Sheridan. 


Sheridan will be guaranteed minimum royalties of 
$90,000 a year for five years. In other words, he will be guar- 
feeea roveliwed uncit @ bowel of $100,000 has been paid hin. 
hereafter he Will simply get the royalties tiat he 1s entitied 
to. By this L mean that after Pive years, LE sales Gre now up 
700,000 ennuciiy the annual puarantce feature Will Gso1re,. 


or 


: 
pIUY, VY rELE stot Vy 


C) 


‘ > 
Mr. H. Fe Bacry - 5 Januury 26th, 1960 


We have agreed to a five year employment contract with 
Sheridan, with the right to renew from yeer to year thereafter, 
and subject to termination by us at the end of the first five 
year term, provided we serve notice on Sheridan to the effect 
that we desire to terminate six months ahead of the end of the 
tive year term, and Subject to termination by us from year to 
year thereafter, on six montbs notice to Sheridan, 


Under +his employment contract, Sheridan is to receive 
& paleary of pee, 500, and a stock option on ',200 Brunswick shares 
to be granted him at the time of takeover, at 85% of the then pre- 
valling market price, and subject to all of the provisions end 
restrictions in the Brunswick stock Option plan. 


Sheridan will become head of the Sheridan Catheter and 
Instrument Corporation (we have decided to retain the coruorate 
form for the time being). By head of the Operation, we construe 
this to mean that he will be the Vice President and General 
lianager, and thet you will in all probebility be President, end 
others of us here should be elected Vice Presidaents, etc. 

Shericsn is to daévyote his entire time and effort S 
the business, and will be subject to mandatory retirement at 
age 65, in accordance with Brunswick's wOliey. 


te) 


Should we elect to terminate Sheridan's employment on 
the occasion of eny one of the intervals that we are permitted 
this right, we will retain exclusive license to use his patents, 
Of course, bub he will have the right te go into the catheter 
business, if he cares to do po, in competition with us, and use 
his trade secrets and know-how, If, on the other hand, Sheridan 
elects to terminate his employment, he will not be permitted to 
use pny Of his trade secrets or know-how to compete with us. 


LEASE AGREEMENT 


We will lease Sheridan's factory building, at Argyle, 
hey Yorn, 107 2 five year Germ at ploo (gross) per month, said 
leare being subjeet £o cancellation by us at any tims on 90 days! 
notice to Sheridan. ‘his canccllabion provision is in there in 
the event thet we need to bulid'a derger building, or in the 
event we need to transfer the operation to some other city, for 
any perticular recan of our ovn. ; 
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Nr. oH. FP. Baer = 6 Junuary 26th, 1960 
a 

JAND OPYION CONTRACT 

This contract will cover an option for us to purchase 10 
acres of Sheridan's farm, at a price of $100 per acre. The purpose 
Of Chic option is to provide us with Lond in Argyle on which to 
build a larger plant if, and when, we feel we need it. This land 
will be land adjoining the highway (paved road) that runs in front 
Of Sheridan's farm, 


Howard, 


‘, the important 


as 


of the 


pects 


in Chicago last week. 
Ken Grifttin and Mr. Hoferen are in 
drawing the necessary contract documents for 


cy} “+t ale 
UMNer Laan, 


, We heaves 
of elosin;: 


Cipulated that 


date . 


Attached this lette 

Sheridan’ balanes and loss 

ee. month j 94 endin O59, 1 an 
fi ee, Vv rs data, that 
LEncy profit le and I can 

it won't become mor e ib Over 


Sitcerely, 


37 
ie f 


_— 


Ne LO BSUr e 
ce Mra Ky. PP. Gritiin — Brunswick 
He. Lo ES Petter (|= Brunswick 
Meo ds S&S. Riordan 
: Mere KK. A. Macshall 


al 


February 19th 


the proce 
signature 


es 


r is @ ph 
statement 
Sure thac 

lis has 


see no © 
and expan 


I think that I have given you a recital of all 
agreement reached with Dave Sheridan 


ac 


ao ROW 


by us end 


1960 will be the 


st 


Oto a0 Of 
for the & 
you will 
been a 

eason 

d its 
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Exhibit 9 


sil 


TILLS 


BRUNSWICK 


AGRELHLD 


“i entered into this 7° 


day of May, 107] 


Amaies 


> 


CORVPCRAT TON 


Delaware corporation having 


place of business in Chicago, 


Illinois 


(hereinafter 


its principal 


referred to as 


"Brunswick’ 


"), SHERWOOD 


MEDICAL INDUSTRIES, 


INC., a Delaware corpor 


ation 


giber el ja 


havines its principal place of business 


DAVID S, SHERIDAN, North Argyle, New Yo 
CATHETER CORPORATION, a New York corpor 
of business in North Argyle, New York 


WHEREAS, Sheridan and Brunswick we 


included a license uereoanen 


reluding gncnuments to the 


a “Lice Agveement') providing for th 


cercuin patents ovined by Sheridun and a 

February 26, 1960 ("Employment Agreemen 
2 Fy y oo 

ol Sheridan by Sheridan Catheter & Inst 


cocporaulion susscquently was merged int 


controversies have arisen 


dave hereof, 


in St. Lowis, Missouri (C'Sherwood"), 


re ('Slioridan’), ava NATIONAL 


> 
ation having its principal place 


("National Catheter"). 


re parties to agreements chich 


E dated March 10, 1960 (chich, 
is hereinslter referced to as 


e Jicenusin:: te Brunswick of 


i enploynent dated 


eorocemeant 
t") providing for the emp] oyinent 
runient Corporation, which 


o Brunswick; and 


between Brunswick and Sherwoad 


WHEREAS , 


on the 


Ls 
eae 


abarcs 


Of 2iviea 


one hand, 
Acresmonts 


iF Lon in 


and Sheridan 
Corua 


aid 


@ euse Slyl ac 


and National on 


in of these 


Tputiew te ‘kk Copns 


the 


Vis tion, 


other 


> 


counbrovers 10s 


eoneerning the 
are the subjects 


1. Novid 8. 


Slieeid i. Gl al. . cumpenily pond ine os 


Civil 


Action Na. &- 


PLAINTIFF'S 
EXHIBIT, 


Z y zeke 
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United Sia District Caml for a Northern Digiviek of New Yors, in 
c 


which hirunswick gnd Sherwood ure plaintifis, and Sheridan and Netione] 


Catheter are defendants and counterclaimants; and 


WHEREAS, all parties desire to settle the above-mentioned contro- 


versies and to terminate the aforesaid Litigation. 


NOW THERLFORE, the parties hereto mutually covenant and agree as 
follows: 

1; All parties hercto shall execute a stipulation dismissine 
with prejudice all claims und issues of Civil Action No. G&-CV-e5, and 
do hereby mutually release cach olher Irom all clainis 


demands, losses, 


> 


expenses and causes of action asserted in or arising out of that 


eC The part ‘ontinued validizy of the License 
Acreement and such shall cantinue in elfiect . 
a. the Employment Acrcement shal] be considered terminated as 
r os oe 


of October 9, 1967, and trom that date Sheridan shall not be bound by 


the provisions of numbered paracraplis 5, 6, 7 aid 10 of thal Agrecmenc; 


provi ed, However, that Sheridan shail continue to be Sti JECt =O Lie 
provisions of numbered paragraphs 4%, 5 and 6 of this agrecment. 
uD Sheridan and National Catheter agree that they will not 


manuracture, or have manufactured, use, sel] or otherwise deal in any 
products, or practice any mcothoad or process, so as to infringe any 
Clain of eny unoxpyecd palo ehioh gs tie Subjact of the License 


Acrevnent or any unexpired patent which issues from-any application 


N a 
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for wny invention vhieh Sheridan conceived, alone or with others, during 
the period of his employment by Sheridan Catheter & Instrument Corp. or 
Brunswick and which has already been assigned by Sheridun under paragragch 
of the Employment Agreement or will be assigned under the obligations of 
paragraph 6 of this agreement. 

2. For a period of five years from the date hereof, neither 
Sheridan nor National Catheter shall, directly or indirectly, whether 
aS ower, employee, cificar, director, advisor or in any other capacity, 
do any of the followings, nor assist or enable (whecher by sale of an 
invention or otherwise) any person, corporation or other business entity 
to do any of the following: 

(a) manvfacture, or have manufactured, disposable needles, 
metal cannulae or hypodermic syringes and component parts thereof; 
or 

} . 
(b) fmanafacture, have manufactured, use, sel] or otherwise 
oe 
dea]. in flexible tubing/made by any process in which the wall 
thickness of the tubing or the inner and/or outer diameters of 
tne tubing is/are controlled so as to incorporate the features 


ob conticuvatiog of an Intemral bubble or Tunnel] siniler to those 
manufactured by Sherwood as of February 1969, or incorporating 
features or contiguration of an x-ray or conductive line similar 
to the products manufactured by Sherwood us of February 1969. 
G. Sheridan shall] not, without written approval by Brunswick or 
Sherwood, publish or in any way disclose any Brunswick or Shervood trade 


seerels disclosed to Sheridan duritce his caiploayment by or his confident tal 


« 


relalianship lo Brunsvich. 


Sheridan fivther agrous thal le wild usbaist trunawick or Sherwood 


and their cmployecs , decors and allorneys in every propur way, at the 


expense of Brunswick or Sherwoad , to ablain and muintain for their use 


and benefit, patents for any inventions and improvemcuts disclosed in ae 
patent application numbers 63663 and 6"3566 and any prior patents or 
applications already assigned inp any und all countries, and he will 
execute all documents and perform all other lawful acts necessary or 
advisable for filing and prosecuting patent applicelions and obtaining 
putents and for the transfer to Sherwood or Brunswick or their nominecs 
of any and aJl interest that Sheridan may have in such patents for such 
inventions or improvements 

eae Sheridan acknaowledacs that Shervood and avs present or future 
Siysitliarics, aS subsidiaries of Lriussvick, lave the rieht to use 
processes and make, use, or sel? products under the License Acrousent 
Sunject te the oblisations contained in the Licenst Aszreement 

&. Brunswick und Sherwood ayree that no Erade scerets of plaintifrs 
Eruiswick ov Sherwood are diseloscd in Sheridan ov Sheridan and Jacksa:: 
patente upplication numbers 800507, S03c5S, Sl2lUc, SLNOGL, 797512, 859413, 
19230. ard 333/'), as tiled. 

S| With respect to patent upplication number 860278, as filed, 


delendants National Catheter and Sheridan agree that? they will forthwith 


‘ 


eause to be cance] Led the substance of claims 1, ¢ and 15 of appJ.ication 


10, Any defense that Brunswick or Sherwood may have in tie event 


of any suit cherging infrinyement of any claim of any of Ue patent 


i, 


epplications identified in paragraphs 8 and 9 above is nol waived. 

At, Sherwood agvces to pey Sheridan the sum of One hundred 
thousand dollars ($100,000) ws additional consideration and Brunswick 
and Sherwood agree that all royalties under the License Acreement which 
were held in trust pending the resolution of Civil] Action No. 68-CV-25 
Shall immediately become the sole property of Sheridan. 

ic. It is expressly understood that this agreement shall bind 
and inure to the benefit of eny heirs, successors or assions of the 
parties hereto. This agreement embodies the entire understanding of 
the parvies and no understanding or agreements, written or oral, in 
relation to the subject matter of this agreanent exist except as 
expressly set forth herein. No chance or modification of this aarocment 


shall be valid unless made in writing and sianed by al] parties hereto. 


IN WECNESS WHEREOF the parties hereto have put their hands and scals 


as of the date first written above. 
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ir, Christian Gc. Schmidt 
=xecutive Vice President 


frerican Hospital Supply Corporation 


McGaw Park, Dilinois 6008 5 
Dear Dutch: 


I am Sending you, herewith, a 


Sarple of our conductive line tubing, 
50 that you will be edle to understand our contention that it is 
"“sinilar" to the one Sheridan is Producing. 
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Official NFPA Definitions 


AppROVED: means ‘acceptable to the ‘ority having jurisdiction.” 


Note: The National Fire Protection Associn,. loes not approve, inspect or certify any 
installations, procedures, equipment or materl# nor. 48 1t approve or evaluate testing labora- 


tones, 


In determining the acceptability of installations or procedures, equipment or ma- 
teriale, the authority having jurisdiction may base acceptance on compliance with 
NFPA or other appropriate standards. In the absence of such standards, said 
authority may require evidence of proper ing**"ation, procedure or use. The au- 
thority having jurisdiction may aso refer to ‘stings or labeling practices of 
nationally recognized testing laboratories, Hispection agencies, or other organiza- 
tiona concerned with product evaluations which are in a position to determine 
compliance with appropriate standards for the current production of listed items, 
and the satisfactory performance of such equipment or materials in actual usage. 


Autuority Havine Jurispiction: The ‘‘authority having jurisdiction” is the 
organization, ottice, or individual responsible for “approving’’ equipment, an in- 
stallation, or a precedure = 


Note: Tho phrase ‘authority Uaving jurisdiction” is used in NFPA atandards in a broad 
manner since jurisdictions and “approve.” agencies vary 838 do their responsitlities. Where 
public safety is primary, the “authority having jurisdiction” may bea federal, state, local, or 
other regional department or individual such as a hre hief, fire marshal, chief of e fire pre- 
vention bureau, labor department, th department, building offieral, electrical inspector, 
or others having statutory authority, For insurance purposes, an insurance inspection depart- 
ment, rating bireau, or other insurance conm.pany representative may be the ‘authority having 
jurisdiction.”’ [pn many circumstances the property owner or his delegated agent assumes the 
role of the “authority having jurisdiction’; at government installations, the commanding 
officer or departinenta! otficisl may be che ‘authority having jurisdiction.” 


Lapeer: Equipment or materials to which has been attached a label, symbol or 
other ideniifying mark of a autionally recognized testing laboratory. inspection 
agency, or other organization concerned with product evaluntior that maintains 

eriodic inspection ot production of labeled equipment or materials and by whose 
aboling is indicated complance with een recognized standards or tests to 
determine suitable usage in a specified manner. 


Listep: Equipment or materials included in a list published by & nationa’: 
recognized testing laboratory, inspection agency, or other organization concern: d 
with product evaluation, that maintains periodic inspection ot production of listed 
equipment or materials and whose listing states either that the equipment or ma- 
terial meets nationally recognized standards or has been tested and found suitable 
for use in a specified manner. 


Nore: The means for identifying listed equipment may vary for each testing laboratory, 
inspection agency or otherjorgnnization concerned with product evaluation, some of which de 
pot recognize equipment a4 listed unless it is also labeled. Ihe authority having jurisdiction 
should utilize the system employed by the listing cvganization to idenufy a listed product. 


Swat: is intended to indicate requirements 


SHoULD: is intended to indicate recommendations or that which is advised 
but not required. 


Copyright and Republishing Rights 


This publication is copyrighted © by the National Fire Protection Association A royalty 
free license is granted to public authorities to print and to publish this publication in whole 
or in part in laws, ordinances, regulations, administrative orders, oF similar documents issued. 
by said public authorities, provided due notice of copyright ts contained theretn All other 
rights in the copyrighted publication, including the rmurht to vend, are retained by the Na- 
tional Fire Protection \ssoriation. All others desiring permission to reproduce in any form 


this publication, in whole or in part. shall consuit the National Fire Protection Association. 
F 


Statement on NFPA Procedures 


This material has heen developed under the published procedures of the National Fire 
Protection Association, wiich are designed toassure the appointment of techni ally competent 
Committees having balanced representation \\ hile these procedures assure Tlie Iichest degree 
of care, nevther the National tire Protection Association, its members. nor those pariopaung 
in its activities wecepts any liability res iging trom compliance or noncompliance with the 
provisions .cen heremn, for any restrictions imposed on materials or processes, oF for the 
completenes» of the text. 

NFPA has no power or authority to police or enforce compliance with the contents of this 
document and any certiheation of products stating compliance with requirements of this docu- 
ment is made at the peril of the vertiher, 
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Standard for the Use of 


Inhalation Anesthetics 
(Flammable and Nonflammable) 


NFPA No. S6A — 1973 


1973 Edition of No, 56A 


This editior. of NFPA No. 56A was prepared by the Sectional 
Committee on Anesthetizing Agents and approved by the Com- 
mittee on Hospitals. It was adopted in May 1973 and supersedes 
the 1972 edition. In addiuon to editorial changes and minor re- 
visions, the material has been completely rearranged into a more 
logical order. 


Origin and Development of No. 56A 


The original edition of No. 56 was in the form of an advisory 
pamphlet entitled “Ccmbustible Anesthetics in Hospital Oper- 
ating Rooms.” In 1951 this was expanded and became “Safe 
Practices for Hospital Operating Rooms,” and in 1962 it was re- 
named “‘Use of Flammable Anesthetics.” 


In 1970 it was expanded to include the use of nonflammable as 
well as flammable anesthetics. Other changes included the require- 
ment for a dynamic line isolation monitor, special grounding pro- 
cedures, and the revision of electrical safeguards to mitigate the 
hazard of electric shock in anesthetizing locations. The number 
was changed to No. 56A, and the title was changed to ‘Use of 
Inhalation Anesthetics.” In 1971 amendments included require- 
ments for the equipctential grounding system, and the introduction 
of new designs for plugs and receptacles for use with the isolated 
power system. The 1972 edition included changes in testing re- 
quirements for antistatic materials, clarification of requirements for 
the Line Isolation Monitor, additional definitions, and new appen- 
dix material. 
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John F. Schreiber, Rubber Manufacturers =. W. Walter, M.D., American College of 
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Thia Liat represents the membership at the time the Committee waa balloted on the text of this edition. 
Since that time, changes tn the membership may have occurred. 


Interpretation Procedure of the Committee on Hospitals 


Those desiring an interpretation shall supply the Chairman with five identical 
copies of a statement in which shall appear specific reference to a single problem, 
paragraph, or section. Such a statement shall be on the business stationery of 
the inquirer and shall be duly signed. 


When applications involve actual field situations they shall so state and all 
parties involved shall be named. 


The Interpretations Committee will reserve the pr.rogative to refuse con- 
sideration of any application that refers specifically to proprietary items of 
equipment or devices Generally inquiries should be confined to interpre- 
tation of the literal text or the intent thereof. 


Requests for interpretations should be addressed to the National Fire Pro- 
tecticn Association, 470 Adantic Ave., Boston, Mass. 02210. 
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Part I 
Scope, History, Foreword, Organization and Definitions 


11. History. 

1111. When this standard was first published in 1941 the 
majority of inhalation anesthetics were administered with flam- 
mable agents, and fires and explosions in operating rooms occurred 
with disturbing frequency. Promulgation of this standard by the 
NFPA and the use of this standard by hospitals has lowered the 
incidence of such tragedies significantly. 


1112. Nonflammable inhalation anesthetics possessing rela- 
tively safe properties were developed during the 1950’s. The in- 
creasing use of these agents has curtailed and in some institutions 
almost completely eliminated the use of flammable agents. This 
change in anesthetic practice has made it desirable to delineate 
standards of construction and operation of rooms in locations where 
flammable agents never will be used. Jt must be emphagzed shal 

» safety recommendations pertain to hazards othe hose related 


“these newer agents may possess toxtcologic hazards to patients and per- 
sonnel (See A3111). 


12. Scope. 

1211. This standard states the composite methods whereby the 
hazards of fire, explosion, and electric shock attending the use of 
inhalation anesthetics may be reduced. It also specifies the design 
and procedures for operating rooms in which flammable agents 
shall not be used, the composite methods whereby the hazards of 
electric shock from power and lighting circuits may be mitigated, 
and also delineates safeguards in the use of compressed gases. 


1212. Electric shock and compressed gas hazards exist, irre- 
spective of whether the facility is designed for use of flammable 
agents or for the exclusive use of nonflammable agents. 
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1213. This standard is intended to provide requirements to 
protect against explosions or fires, electric shock, mechanical in- 
jury from compressed gases or compressed gas cylinders, or anoxia 
from erroneous gas connections, without unduly limiting the ac- 
tivities of the surgeon or anesthesiologist. 


1214. This principle, without minimizing any of the afore- 
mentioned dangers, recognizes that the physicians shall be guided 
by all the hazards to life that are inherent to surgical procedures 
carried out in anesthetizing locations. 


1215. While the text of the standard occasionally uses the word 
“hospital” and refers to physicians and to other personnel and 
organizations commonly associated with general hospitals, its re- 
quirements are intended to apply to any facility in which inhala- 
tion mixtures are administered as anesthetics, including animal 
facilities. 


1216. The provisions of this standard do not apply to manu- 
facture or to storage, transportation or handling prior to delivery 
to the consuming facility. They do not apply to any use other 
than in an anesthetizing iocation. 


both supporf combustion quite readily an otential fire 
hazard even when Hammable agents are not em 

Additionally, cylinders containing these gases pose a threat to life, 
because of the large amount of pneumatic energy contained there- 
in, and the danger of accidental cross connection between supplies 


of nitrous oxide and oxygen. 


1217. Although neither nitrous oxide nor oxygen will rif : 
a 


13. Foreword. 


1311. This standard has been formulated in the belief that, 
although materials and mechanical equipment must be relied upon 
to the fullest possible extent for the mitigation of fire, explosion, 
and electric shock hazards, such physical safeguards are most ef- 
fective only when augmented by safety precautions conscientiously 
applied by operating room and supporting personnei. This standard 
emphatically calls attention to the need for constant human diligence 
in the maintenance of safe practices, because of the peculiar inter- 
mixing of flammable anesthetic hazards and electric shock hazards, 
together with the mental strain in the environment of surgical op- 
erations. 


1312. Studies of these operating room hazards by many in- 
vestigators over more than 30 years have pointed to the conclusion 
that the greatest degree of safety possible within the limitations of 
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our present knowledge is secured only through a completely co- 
ordinated program rather than by the application of individual 
and unrelated safeguards. Compliance with certain of the require- 
ments of this standard will be effective, or even permissible, only 
when accompanied by compliance with the full program of pre- 
cautionary measures. 


1313. It is necessary that all personnel having any responsi- 
bility for safety in anesthesia collaborate in the precautionary pro- 
gram. In the case of hospitals, this will apply to members of the 
governing body, physicians, administrative personnel, nursing staff, 
and maintenance staff. Not only must such personnel achieve an 
understanding of the hazards involved, but in addition they must 
be reminded periodically of the dangers posed by electric shock, 
compressed gases and their cylinders, the explosive nature of all 
flammable agents, and the hazards created by oxygen-enriched 
atrnospheres. (See Fire Hazards in Oxygen Enriched Atmospheres, 
NFPA 53M). 

1314. A serious potential hazard exists in a “mixed facility,” 
i.e., One in which some rooms are designed for the use of flam- 
mable agents and other rooms where flammable agents are pro- 
hibited. In the latter situation, inadvertent use of a flammable 
agent in the “‘nonflamrnable”’ room could be disastrous. It is im- 
portant to understand the Regulations in Appendix B. 


14. Organization. 


1411. This standard is concerned with certain features of the 
construction and arrangement of operating rooms, delivery rooms, 
other anesthetizing locations, and ancillary facilities. This standard 
with equal emphasis, deals with the installation, maintenance, per- 
formance and use of equipment within anesthetizing locations, and 
ancillary facilities. 


1412. This standard is divided into six parts, and contains 
six appendices: 

Part I contains introductory material, including definitions 
which are referenced throughout the standard and apply to the 
interpretation and enforcement of requirements contained herein. 

Part If delineates the hazards of fire, explosion, electric 
shock and the use of compressed gases. 

Part III sets forth the standards for the construction, equip- 
ping, operation and maintenance of all anesthetizing locations, 
flammable and nonflammable, and rooms ancillary thereto. 

Part IV states the standards, in addition to those of Part III, 
required for the construction, equipping, operation and mainte- 
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nance of flammable anesthetizing locations and flammable agent 
storage facilities. 

Part V contains the standards, in addition to those contained 
in Part III, required tor nonflammable anesthetizing locations. 

Part VI lists the requirements particular to mixed facilities 

Appendix A, contains supporting material and deals with 
the background information explaining the reasons for many of 
the requirements. 

Appendices B, C, D, E and F contain other informative 
material and recommendations for safe practices. 


1413. The six parts of the standard and Appendix A are in- 
terdependent. For the informed development of an effective op- 
erating room safety program, it is necessary that thorough ref- 
erence be made to all sections of these requirements. 


1414. Requirements in this standard are intended as mini- 
mums. References to NFPA No. 70, National Electrical Code are to 
the applicable requirements contained in the 1971 edition. 


15. Definitions. 


*150. The following definitions shall apply in the interpretation, 
implementation and enforcement of the provisions of this standard. 


Alternate Power Source: One or more generator sets intended 
to provide power during the interruption of the normal electric 
service or the public utility electric service intended to provide 
power during interruption of service normally provided by the 
generating facilities on the premises. 


Anesthetizing Location: Any area of a hospital in which it is 
intended to administer any flammable or nonflammable inhala- 
tion anesthetic agents in the course of examination or treatment, 
and shall include operating rooms, delivery rooms, emergency rooms, 
anesthesia rooms, corridors, utility rooms and other areas when 
for induction of anesthesia with fammable or nonflammable anes- 
thetizing agents. 


Antistatic: Adjective describing that class of materials, which 
includes conductive materials, and also those materials which 
throughout their stated life, when tested in accordance with 4663 
and 4664 of this standard, exhibit a charge decay of 90 percent 
from an applied voltage of 5000 volts within 4 second, or a surface 
resistivity not exceeding 1 x 10!! chms. 


Automatic: Adjective describing a device which is self-acting, 
operating by its own mechanism when actuated by some impersonal 
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influence, as for example: a change in current strength, pressure, 
temperature, or mechanical configuration. 


Combustible: Adjective describing a solid which will react with 
oxygen, if ignited, and burn. 


Combustion, Products of: The gases, volatized liquids and solids, 
including particulate matter and ash, generated by the process of 
combustion 

Conductive: Adjective describing only those materials, such 
as metals, which are commonly considered as electrically con- 
ductive, but also to that class of materials which, when tested in 
accordance with this standard, have a resistance of not exceeding 
1,000,000 ohms. Such materials are required where electrostatic 
interconnection is necessary. 


Continuous Power Supply: An electric system, independent of 
the alternate source, which supplies power with minimuin inter- 
ruption (twelve cycles or less). 


Critical Branch: A system of feeders and branch circuits con- 
nected to the alternate power source by one or more transfer 
switches and supplying energy to task illumination and selected re- 
ceptacles serving areas and functions related to patient care. 


Detonation: An exothermic reaction wherein the reaction propa- 
gates through the unreacted material at a rate exceeding the 
velocity of sound, hence the explosive noise. 


Equipment Grounding Bus: A grounding terminal bus in the 
feeder circuit or a branch circuit electric distribution panel which 
serves a particular area. 


Equipment System: A system of feeders and branch circuits 
arranged for delayed automatic or manual connection to the al- 
ternate power source and which serves primarily three-phase power 
equipment. 


Essential Electric Systems for Hospitals: Systems comprised of 
alterrate sources of power, transfer switches, overcurrent protec- 
tion devices, distribution cabinets, feeders, branch circuits, motor 
controls, and all connected electric equipment, designed to assure 
designated areas and functions of a hospital continuity of electric 
service during disruption of normal power sources, and also de- 
signed to minimize the interruptive etfects of disruption within the 
internal wiring system. 


Fault Current: An electric current in an accidental connection 
to a live conductor resulting from a defect or failure in an electric 
system or appliance. 
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DEFINITIONS 


Flammable: Adjective describing any gas or liquid which will 
burn; capable, when ignited, of maintaining combustion under 
specified conditions. 


Flammable Anesthetizing Location: Any operating room, de- 
livery room, anesthesia room, emergency room, treatment room, 
corridor, utility room, and any other area if used or intended for 
the use of flammable anesthetizing agents. 


Ground-Fault Circuit-Interrupter: A device whose function is to 
interrupt the electric circui. 2 the load when a fault current to 
ground exceeds some predetermined value that is less than that 
required to operate the overcurrent protective device of the supply 
circuit. 


Grounding: As used in this standard, refers primarily to the 
establishment of an equipotential system of conductors for stray 
currents in the vicinity of the patient. 


Hazard Cvrrent: For a given set of connections in an isolated 
power system, the total current that would flow through a low 
impedance if it were connected between either isolated conductor 
and ground. 


Fault Hazard Current: The hazard current of a given isolated 
system with all devices connected except the line isolation monitor. 


Monitor Hazard Current: The hazard current of the line isola- 
tion monitor alone. 


Total Hazard Current: The hazard current of a given isolated 
system with all devices, including the line isolation monitoi, con- 
nected. 


Hazardous Location ia a Flammable Anesthetizing Location: 
The space extending five feet above the floor in a flammable anes- 
thetizing location. (See 42.) 


Isolated Power System: An assembly of electric devices including 
local isolated power, a line isolation monitor, distinctive receptacles 
and a single reference grounding point. 


Isolation Transformer: A transformer of the multiple-winding 
type, with the primary and secondary windings physically separated, 
which inductively couples its secondary winding to the grounded 
feeder systems that energize its primary winding, thereby prevent- 
ing primary circuit potential from being impressed on the secondary 
circuits. 

Leakage Current: Any current, including capacitively coupled 
currents, not intended to be applied to a patient but which may be 
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conveyed from accessible parts of an appliance to ground or to 
other accessible parts of an appliance to ground or "o other accessible 
parts of the appliance. Its measurement is described in 378 


Life Support Branch: A system of feeders and branch circuits, 
connected to the alternate power source by a transier switch and 
functioning as a component of the emergency system. The opera- 
tion of this branch may be necessary for patient survival, and there- 
fore requires maximum protection against failure. Only isolated 


§ 


power systems may be connected to this branch. | 


Line Isolation Monitor: An instrument which continually checks 
the hazard current from an isolated circuit to ground. 


Macroshock: The effect of large electric currents (milliamperes 
or larger) on the body. 


Microshock: The effect of smal) electric currents (as low as 
10° microaimperes) on the To be hazardous, such currents 
must be applied to a conductor ingide or in very i 


tO the heart. 


————ee 

Mixed Facility: A hospital wherein flammable anesthetizing lo- 
cations and nonflammable anesthetizing locations coexist within 
the sarne building, allowing interchange of personnel or equipment 
between flammable and nonflammable anesthetizing locations. 


HO 


Nitrous Oxide: An inorganic compound, one of the oxides of 
nitrogen; it exists as a gas at atmospheric pressure and temperature, 
possesses a sweetish smell and is capable of inducing the first and sec- 
ond stages of anesthesia when inhaled, the oxygen in the compound 
will be released urder conditions of combustion, creating an oxygen 
enriched atmosphere. 


Nonflammable Anesthetic Agent: As used in this standard, 
refers to those inhalation agents which, because of their vapor pres- 
sure at 37° C and at atmospheric pressure, cannot attain flammable 
concentrations when mixed with air, oxygen, or mixtures of oxygen 
and nitrous oxide. 


Nonflammable Anesthetizing Location: Any operating room, 
delivery room, anesthesia induction room, emergency room, treat- 
ment room, corridor, utility room, and any other area permanently 
used for, or intended for the exclusive use of, nonfiammable anes- 
thetizing agents. 


Oxygen; An element which, at atmospheric temperatures and 
pressures, exists as a colorless, odorless, tasteless gas; its outstanding 
property is its ability to sustain life and to support combustion ; 
although oxygen is nonflammable, materials which burn in air 
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fill burn much more vigorously and create 


in Oxygen OF in OxyHen enriched atmospheres 
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Oxygen Enriched Atmosphere: An atmosphere in which the 
oxygen content exceeds 21 percent by volume or 160 Torr (milli- 
meters of mercury) partial pressure; the addition of nitrous oxide 
to an atmosphere will create an oxygen enriched atmosphere for 
the purposes of this standard. 


her temperatures 


Patient Ground: A terminal bus which serves as the single focus 
for grounding all electric devices serving an individual patient 
which are not connected by the power cord to the reference ground- 
ing point, and tor grounding conductive furniture or equipment 
within reach of a patient or a person who may touch him. 


Reference Grounding Point: A grounding terminal bus in the 
vranch circuit electric distribution panel for circuits which serve a 


particular patient care area as the comn trounding point. It 
may be the equipment grounding bus ounded distribution 
system 


Risk Class 1 Patient: Patients who have no intentional contact 
with electrodes; ambulatory patients, many bed patients with 
minimal contact with electrical appliances 


Risk Class 2 Patient: Patients, ambulatory and nonambulatory, 
subject to diagnostic or therapeutic procedures involving electrical 
appliances. 


Risk Class 3 Patient: Patients with externalized conductors, 
diagnostic catheters, or other direct electric contact with the con- 
duction system of the heart. 


Room Ground: A terminal bus which serves as the single focus 
for grounding metal or conductive building surfaces in the room. 


Storage Location for Flammable Anesthetics: Any room within 
a consuming facility (hospital) used for the storage of flammable 
anesthetic or flammable disinfecting agents (see Flammable and 
Combustible Liguids Code, NFPA No. 30) or inhalation anesthetic 
apparatus to which cylinders of flammable gases are attached 
Such a storage location shall be considered a hazardous area 
throughout. 


Torr: A unit of pressure, named after the Italian physicist Torri- 


celli; one torr = 1 mm. Hg @ 1° C, 
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Part 0 
Nature of Hazards 


21. Genera: 


2113 oviroument of the modern operating room poses 
numero .cds, even in thos: rooms in which flammable agents 
are prov Sued. 


22. Hazards Present in All Anesthetizing Locations. 
221. Electric Shock and Spark Hazards — High Frequency 


Burns. 


2211. When 2 human body becomes the connecting link 
between two points of an electric system which are at different 
electric potentials, the person is likely to suffer an electric shock or 
high frequency burns. When there is a highly conductive pathway 
from outside the body to the heart or great vessels, Small electric 
currents may cause _ventitcutar_fibrittarton_or_cardiac_arrest (see 
NFPA No. 76B-1, Safe Use of Electricity in Hospitals). If a con- 
ductive material bridges two points of an electric system which 
Sare at different electric potentials, the contact is likely to create a 
spark or an arc and intense hezting of one or more of the conductors 
[involved. 


2212. Improper use of the high frequency electrossrgical unit, 
aloe or in combination with certain items of medical monitoring 
equipment, may cause serious high frejuency burns to the patient 


or to personnel. (See NFPA Ne 76CM, High Frequency Electrical 
Equipment in Hospitals.) 


222. Toxicologic Hazards. 


2221. The use of some modern nonflammable inhalation anes- 
thetic agents with high flow techniques and in the absence of vent- 
ing of the exhaled gases to the atmosphere may create low grade 
toxicity in personnel who work regularly in the operating room 
(see Appendix A311). 


223. Mechanical Hazards. 


2231. A large amonnt of energy is stored in a cylinder of com- 
pressed gas. If the valve of a cylinder is struck (or strikes something 
else) hard enough to break off the valve, the contents of tne cylin- 
der may be discharged with sufficient force to impart dangerous 
reactive movement to the cylinder. 


= 


Soeeowencee we 


ts 


411 


NATURE OF HAZARDS 56A-15 


2232. A hazard exists when hospital personnel attempt to 
transfer the contents of one compressed gas cylinder into another. 


23. Hazards Related to the Use of Flammable Substances. 
231. Flammable Anesthetic Agents. } 


*2311. The use of flammable anesthetic agents (see definition 
of Flammable and Appendix A2311) is attended by considerable fire 
and explosion risk because these agents form flammable muxtures 
with air, oxygen, or nitrous oxide. In many cases, these mixtures are 
violently explosive. Fatal accidents have resulted from explosions 
of such mixtures during anesthesia. 


— 


2312. The use of closed rebreathing systems for the administra- 
tion of flammable anesthetic agents normally tends to restrict the 
region likely to be hazardous. To secure a reasonable measure of 
protection, however, it has been found necessary to apply certain 
basic safeguards in any room in which these agents may be used. 


232. Flammable Medicaments, Including Aerosol Products 


2321. Medicaments, including those dispersed as aerosols, 
frequently are used in anesthetizing locations for germicidal pur- 
poses, for attixing plastic surgical drape materials, for preparation 
of wound dressings, or for other purposes (see 3738(a)). 


2322. A particular hazard is created if cautery or high fre- 
quency electrosurgical equipmen’ is employed following use of a 
flammable inedicament for prepavation of the skin (see 2321) since 
the liquid remaining on the ski or vapors pocketed within the 
drapes may be ignited (see 3738(t) and (c)). j 


233. Sources of Ignition. 


“ee 


*2331. Principal sources of inition of flammable anesthetics in 
anesthetizing locations include the following: (a} fixed electric equip- 
ment, (b) portable electric equip nent, (c) accumulation of static 
electricity, (d) electrosurgical equipment, (e) open flames and heated 
objects above the ignition tempe ‘ature of the flammable gases in 
use. Additional sources of ign tion may be percussion sparks, 
ignition of oxidizing and flammable gases from accidental mixing 
under pressure (see 3612), and ignition from improper handling of 
oxygen cylinders (see 3761). There is evidence indicating that fatal 
perating room accidents have occurred as a result of the violent 
rupture of anesthesia equipment due to the detonation of ether 
peroxides (see Appendix A2331). 


a. 


56A-16 INHALATION ANESTHETICS 


2332. Experience indicates that the ignition of flammable 
mixtures by electrostatic spark is a great hazard. Electrostatic 
charges may accumulate _on personnel and metallic equi ment. 

ectrostatic charges can set up dangerous po paiat dt eices 
only when separated by materials which are electrically nonconduct- 
ing. Such insulators act as barriers to the tree movement of suc 


able path o z : t ich this equalization may 
be eHécted (see 46). Such a spark may ignite a Hammable mixture 
Aeterna st tematic 
T gases. 
2333. of cases a situation presenting one of 
these hazards (electric shock or electrostatic disct arge) also presents __ 


the other, Safeguards against one of these hazards are often effec- 
uve against the other. There are, however, situations in which the 
safeguards are conflicting; hence, it is necessary to consider both 
hazards in recommending precautionary measures for either (see 
33, 34, 35, 43, 44, 45, and 46). 


2334. An obvious and, hence, less frequent cause of the ig- 
nition of flammable anesthetic agents is by open flame or hot ma- 
terials at or above the ignition temperature of the agents. The 
lowest ignition temperature in air of any of the anesthetic agents 
mentioned in 2311 is that of ethyl ether: 180° C (365° F). The most 
effective safeguard against this source of ignition is a constant vigi- 
lance on the part of the operating room personnel to prevent the 
introduction of sources of flames and hot objects into the anes- 
thetizing locations (see 3739). 


24. Hazards Which May Be Present in Nonflammable Anes- 
thetizing Locations. 


241. Electrostatic Hazard. 


2411. Conductiv ing i t uirement for nonflam- 


mable_anesthetizing_locatigns. ntrolled use of static- 
producing Materials in such locations, however may lead to 


(a) a hazardous electrostatic discharge to a conductor lead- 
ing into the heart or great vessels of a pauent; 

(b) electrostatic discharge through sensitive components of 
electronic equipment, causing equipment failure; 


(c) inadvertent use of these materials in flammable anes- 
thetizing locations where mixed facilities exist (see 150); 


(d) impaired efficiency because of electrostatic clinging; or 
(e) the involuntary movement of personnel subject to 


* electrostatic discharges. 
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242. Hazard of Flammable Substances. 


2421. Nonflammable anesthetizing locations are neither de- 
signed nor equipped for the use of any flammable substances, be 
they inhalation anesthetic agents or medicaments containing ben- 
zene, acetone or the like. A hazardous situation is created any time 
any such flammable substance is inadvertently or intentionally 


introduced into a nonflammable anesthetizing location (see also 
252). 


25. Hazards Which May Be Present in Mixed Facilities. 


2511. Mixed facilities (see 150) contain both fammable and 
nonflammable anesthetizing locations. Movable furniture, portable 
equipment and conductive accessories intended for sole use in non- 
flammable anesthetizing locations may be introduced inad- 
vertently into a flammable anesthetizing location, with the at- 
tendant dangers of ignition of fammable gas mixtures from elec- 
trical or electrostatic sparks. 


2512. Personnel working in mixed facilities may not take the 
proper precautions in reference to wearing apparel and the use of 


conductive grounding devices when entering flammable anesthe- 
tizing locations. 


2513. A particular hazard exists if regulations (see Appendix 
B, set (3)) are not adopted, posted, and complied with (see 3733), 
or if the anesthetizing locations are not identified as noted in 
5112 and 6131. 
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Part III 


Requirements for All Facilities 


31. Ventilation, Humidification and Cooling. 
*311. Anesthetizing Locations. 


3111. Relative humidity of not less than 50 percent, at a tem- 
perature range of 70° + 5° F., shall be maintainec ‘n anesthetizing 
locations, both Hammable and nonflammable. 


3112. The required humidity shall be maintained within the 
anesthetizing locations by means of a mechanical ventilation system. 


3113. Supply and exhaust systems for windowless anesthetiz- 
ing locations shall be arranged to automatically vent smoke and 
products of combustion. 


3113. Ventilating systems for anesthetizing locations shall be 
provided with automatically controlled dampers actuated by de- 
vices intended to sense smoke and products of combustion to, 
(a) prevent recirculation of smoke originating within the surgical 
suite and, (b) to prevent the circulation of smoke entering the sys- 
tem intake, without in either case interfering with the exhaust func- 
tion of the system. 


3115. The electric supply to the ventilating system shall be 
served by the equipment system of the essential electrical system 
specified in NFPA No. 76A, Essential Electrical Systems for Hospitals. 


3116. Window-type temperature regulating units (air-con- 
ditioners) may be installed in exterior windows or exterior walls of 
anesthetizing locations (see also 4112 and 4113). Where such units 
are employed, the provisions of 3111 shall be met. 


312. Storage Locations or Manifold Enclosures for Oxygen 
and Nitrous Oxide. 


3121. Storage rooms or manifold enclosures for oxygen and 
nitrous oxide in excess of 2000 cubic feet manifold (or cylinder) 
capacity shall be vented to the outside. 


NOTE: Storage rooms or man. -\d enclosures for oxygen and nitrous 
oxide of less than 2000 cubic feet manifold (or cylinder) capacity need 
not be vented to the outside. 


3122. Sources of heat in storage locations shall be protected or 
located so that cylinders of compressed gases shall not be heated 
to the activation point of integral safety devices. In no case shall 
the temperature of the cylinders exceed 50° C (125° F). Care shall 
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be exercised in handling cylinders that have been exposed to freez- 
ing temperature to prevent injury to the skin. 


32. Nonflammable Medical Gases. 
321. Construction of Cylinder Storage or Manifold Enclosures. 


3211. Separate cylinder storage or manifold enclosures shall 
be provided for oxidizing gases (nitrous oxide and oxygen) and for 
flammable gases. Such enclesures shall serve no other purpose. 
Such enclosures shall be constructed of an assembly of building 
materials with a fire resistance rating of at least one hour and 
shall not communicate directly with anesthetizing locations or 
each other. 


NOTE 1: Conductive flooring is not required in cylinder storage lo- 
cations which are not a part of a surgical or obstetrical suite. 


NOTE 2: Conductive flooring is not required for those cylinder stor- 
age locations or manifold enclosures used only for nonflammable medical 
gases (see 4126). 


3212. Provisions shall be made for racks or fastenings to pro- 
tect cylinders from accidental damage or dislocation. 


3213. The electric installation in storage locations or manifold 
enclosures for nonflammable medical gases shall comply with the 
standards of NFPA No. 70 for ordinary locations. Electric wall 
fixtures, switches and receptacles shall be installed in fixed loca- 
tions not less than five feet above the floor as a precaution against 
their physical damage. 


3214. Storage locations for oxyger and nitrous oxide shall be 
kept free of flammable materials (see also 3750). 


322. Nonflammable Medical Gas Piping Systems. 


3221, Oxygen and nitrous oxide manifolds and piping sys- 
tems which supply anesthetizing locations shall comply with the 
Standard for Nonflammable Medical Gas Systems, NFPA No. 56F. 


3222. The main supply line shall be provided with a shutoff 
valve so located as to be accessible in an emergency. This valve 
shall be identified. 


3223. A shutoff valve shall be located outside each anesthetiz- 
ing location in each oxygen or nitrous oxide iine, so located as to 
be readily accessible at all times for use in an emergency. These 
valves shall be so arranged that shutting off the supply of gas to any 
one operating room or anesthetizing locations will not affect the 
others. Valves shall be of approved type, mounted on a pedestal 
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or otherwise properly safeguarded against physical damage and i 
marked to prohibit tampering or inadvertent closing: such as, 
“Oxygen — Do Not Close.” 


ee = 


Exception: This paragraph does not apply when provisions of 3224 


are met. 


3224. A shutoff valve located immediately outside anesthetiz- ' 
ing locations, specified in 3223, is not required if service valves for 
oxygen and nitrous oxide are located within the anesthetizing lo- 
cations and are equipped with pipes extending at least six feet 
and terminating with female members of noninterchangeable 
quick couplers for oxygen and nitrous oxide. The male member 
of quick couplers shall be attached to, (1) length of hose leading to 
yoke inserts suitable for oxygen or nitrous oxide on anesthesia ma- 
chines or other dispensing equipment, or (2) lengths of hose leading 

: to noninterchangeable quick couplers or specifically designed non- 
interchangeable threaded connections complying with CGA 
Pamphlet V-5, Diameter Index Safety System of the Compressed Gas 
Association, Inc 


*3225. Each yoke insert shall be drilled with two holes of a size 
and in locations specified in the Pin-Index Safety System, ANSI 


reese 


Standard B57.1-1965 (Canadian Standard CSA-B96-1965) for the ‘ 

gas contained in the pipeline to which it is attached (see Appendix \ 

A3225). 
3226. Each yoke insert or noninterchangeable quick coupler 


or specifically designed noninterchangeable threaded connection 
complying with the Diameter Index Safety System shall be equipped 
with a backflow check valve designed to prevent flow of gas from 
the anesthesia apparatus into the pipeline system. Each backflow 
check valve shall be designed to function properly at pressures up 
to 2700 psig. 


3227. Cylinder valve outlet connections shall conform with 
American National Standard ANSI B57.1-1965 (see 3612 and Ap- 
pendix A3225). 


| 3228. Piping systems shall not be used for the distribution of 
flammable anesthetic gases. * 


ee 


33. Electric Distribution. 


331. Isolated Power Systems. 


*3311. A local ungrounded electric system shall be provided 
in each anesthetizing location. The purpose of this system shall be 


*These requirements do not restrict the distribution of helium or other inert 
gases through piping systems. 
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to limit the role of grounded metal objects as return paths for elec- 
tric currents. ! 


NOTE: 1 The isolated system reduces the ignition hazard from ares and 
sparks between a live conductor and grounded metal and mitigates the 
hazard of shock or burn from electric current flowing through the body 
to ground. The latter hazard usually follows inadvertent contact with 
one live conductor or results from unrecognized failure of insulation. 
An isolated power system, also permits the use of a practicable equipo- 
tential grounding network to shunt leakage and fault currents haridessly 
away from the body even though it is abnormally susceptible to electro- 
cution as a result 


NOTE 2: Such a system provides protection against spark and arc 
hazards in normal operation of electrical equipment, and from spark and 
electric shock hazards due to the most common types of insulation failure. 
it does not, however, prevent all electric sparks or completely eliminate 
the possibility of electric shock from insulation failure. Electric shock 
hazards are particularly aggravated in operating rooms because of the 
ac gi predisposition to injury of persons in such locations and 

cause of the generally low electric resistance resulting from moisture 
on the floors or the use of conductive shoes and the installation of con- 
ductive floors necessary for dissipation of static electricity. Patients and 
personnel often are wet with prepping solutions, blood, urine and other con- 
ductive fluids which greatly reduce resistance to the passage of unintended 
electrical current. Because a patient may be present with an in-dwelling 
probe, catheter or electrode in his heart or great vessels that electrically 
connect these organs to the external environment, provision is made for 
grounding metal surfaces within reach of the patient to a central grounding 
point. This prevents the patient’s tissues from being a pathway for leak- 
age current between grounded metal at disparate potentials. More than 
ordinary care is crucially necessary in the use and maintenance of all 
electric systems and equipment in storage and anesthetizing locations. 


332. Isolation Transformer. 


wee 


3321. The isolation transformer shall be approved for the 
purpose. The secondary winding shall be physically separated 
from the primary winding to prevent primary potential from being 
impressed on the sec ry circuit. ; 


3322. The primary winding shall be connected to a power 
source of not more than 300 volts (nominal). The neutral of the 


primary winding shall be grounded in an approved manner. If an $ 
electrostatic shield is present, it shall be connected to the reference 
grounding point (see 3357). j 


3323. The live conductor of the primary power supply shall 
have an approved overcurrent protective device. 


3324. An isolation transformer shall not serve more than one 
room except as provided in 3333. 
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3325. The isolated system shall be two-wire, single phase 
The secondary circuit conductors shall not be grounded and shall 
be provided with an approved overcurrent protective device in 
both conductors of every branch circuit. Voltage across the un- 
grounded circuit shall not exceed 300 volts. 


3226. The line isolation monitor shall be considered to be 
on a branch circuit if it is mounted external to the isolated system 
distribution panel. 


333. Impedance of Isolated Wiring 


3331. The impedance (capacitive and resistive) to ground of 
either conductor of an isolated system shall exceed 500,000 ohms 
when installed. The installation at this point may include re- 
ceptacles, but not lighting fixtures or components of fixtures. This 
value shali be determined by energizing the system and connecting 
a low impedance ac milliammeter (0-1 mA scale) between the ref- 
erence grounding point and either conductor in sequence. This 
test may be performed with the line isolation monitor (see 3341) 
connected, provided the connection between the line isolation 
monitor and the reference grounding point is open at the time of 
the test. After the test is made, the milliammeter shall be removed 
and the grounding connection of the line isolation ..onitor shall be 
restored. When the installation is completed, including permanently 
connected fixtures, the reading of the meter on the line isolation 
monitor, which corresponds to the unloaded line condition, shall! be 
made. This meter reading shall be recorded as a reference for sub- 
sequent line impedance evaluation. 


NOTE: The line isolation monitor meter reading includes the hazard 
current and therefore exceeds the milliammeter reading made during 
the line impedance test. It is desirable to limit the size of the isolation 
transformer to 10 KVA or less and to use conductor insulation with low 
leakage to meet the impedance requirements. Keeping branch circuits 
short, using insulation with a dielectric constant less than 3.5 and in- 
sulation resistance constant greater than 20,000 at 60° F, reduces leakage 
from line to ground. 


4332. An approved capacitance suppressor may be used to 
improve the impedance of the permanently installed isolated sys- 
tem; however, the resistive impedance to ground of each isolated 
conductor of the system shall be at least one megohm prior to the 
connection of the suppression equipment. Capacitance suppressors 
shall be installed so as to prevent inadvertent disconnection during 


normal use. 


3333. Isolation transformers may serve single receptacles in 
several patient areas when the receptacles are reserved for supply- 
ing power to equipment requiring 150 volts or higher, and to such 
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items as portable X-ray units and when the receptacles and mating 
plugs are not interchangeable with the receptacles on the local 
isolated power system. 


3334. IDENTIFICATION OF CONDUCTORS FOR ISO- 
LATED (UNGROUNDED) SYSTEMS. : 


(a) Requirements for the identification of conductors for 
isolated (ungrounded) systems are provided in this section. The 
colors shall be in accord with MIL 104A Class 1, 


(b) Each ungrounded secondary conductor supplied by the 
isolated (ungrounded) secondary winding of an isolation transformer 
shall be identified by: 


(1) Green-grounding conductor 
(2) Orange-conductor No. 1 
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(3) Brown-conductor No. Z 


334. Line Isolation Monitor. 


3341. In addition to the usual control and protective devices, 
each isolated power system shall be provided with an approved 
continually operating line isolation :nonitor that indicates possible 
leakage or fault currents from either isolated conductor to ground. 


3342. The monitor shall be designed so that a green signal 
lamp, conspicuously visible to persons in the anesthetizing location, 
remains lighted when the system is adequately isolated from 
ground; an adjacent red signal lamp and an audible warning sig- 
nal (remote if desired) shall be energized when the total hazard 
current (consisting of possible resistive and capacitive leakage cur- 
rents) from either isolated conductor to ground reaches a threshold 
value of two milliamperes under nominal line voltage conditions. 
The line isolation monitor is not to alarm for a fault hazard current 
of less than 0.7 milliamperes. 


NOTE: A system may be designed to operate at a lower threshold value 
of total hazard current. A line isolation monitor for such a system may 
be approved with the provision that the fault hazard current may be re- 
duced but not to less than 35 percent of the corresponding threshold 
value of the total hazard current, and the monitor hazard current is to 
be correspondingly reduced to no more than 50 percent of the alarm 
threshold value of the total hazard current. Such tightened systems 
contribute little additional electric safety, however, and are not recom- : 
mended except for special applications. ' 


3343, The line isolation monitor shall have sufficient internal 
impedance that when Properly connected to the isolated system the 
maximum internal current that can flow through the line isolation 
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monitor, when any point of the isolated system is grounded, shall 
be one milliampere. 
NOTE: It is desicable to reduce this monitor hazard current provided 
this reduction results in an increased “not alarm" threshold value for the 
fault hazard current 


3344. An ammeter calibrated in the total hazard current of 
the system (contribution of the fault hazard current plus monitor 
hazard current) shall be mounted in a plainly visible place on the 
line isolation monitor with the “alarm on’ (total hazard current = 
two milliamperes) zone at approximately the center of the scale. 

NOTE: The line isolation monitor may be a composite unit, with a 

sensing section cabled to a separate display panel section, on which the 


alarm and test functions are located, if the two sections are within the 
same electric enclosure 


It is desirable to locate the ammeter so that it is conspicuously visible 
to persons in the anesthetizing location 


3345. Means shall be provided for shutting off the audible 
alarm while leaving the red warning lamp activated. When the 
fault is corrected and the green signal lamp is reactivated, the au- 
dible alarm silencing circuit shall reset automatically, or an audible 
or distinctive visual signal shall indicate that the audible alarm is 
silenced. 


3346. A reliable test switch shall be mounted on the line isola- 
tion monitor that will test its capability to operate (i.e., cause the 
alarms to operate and the meter to indicate in the ‘‘alarm on” 
zone). This switch shall transfer the grounding connection of the 
line isolation monitor from the reference grounding point’ to a 
test impedance arrangement connected across the isolated line, the 
test impedance(s) shall be of appropriate magnitude to produce a 
meter reading corresponding to a total hazard current of 2 milli- 
amperes at the nominal line voltage. The operation of this switch 
shall break the grounding connection of tbe line isolation monitor 
to the reference grounding point before transferring this grounding 
connector to the test impedance(s), so that making this test will not 
add to the hazard of a system in actual use, nor will the test include 
the effect of the line to ground stray impedance of the system. 
The test switch shall be of a self-restoring type. 


NOTE 1. A 120 volt (nominal) 60 Hz ac system of moderate am- 
pacity is assurned for the description of the specification of the line isola- 
tion monitor in 3341. If other systems are considered, modifications are 
required, ¢.g., for other voltages or frequencies, installed impedance and 
sensitivity (alarm) levels differ 


NOTE 2. Protection for the Risk III patient is provided primarily 
by a centric grounding system. The ungrounded secondary of the isola- 
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tion transformer reduces the maximum current in the grounding system 
in case of a single fault between either isolated power conductor and 
ground. The line isolation monitor provides warning when a single fault 
occurs, or when excessively low impedance to ground develops, that may 
€xpose the patient to an unsafe condition should an additional fault occur 
Excessive current in the grounding conductors will not result from a first 
fault. A hazard exists if a second fault occurs before the first fault is clearec 


3347. Hospitals compling with NFPA No. 56, prior to 1970, 
shall not be required to change ground fault detectors to a line 
isolation monitor with a one milliampere limitation on current 
through the line isolation monitor to ground under any fault con- 
dition external to the line isolation monitor. 


335. Equipotential Grounding System. 


$351. An equipotential grounding system shall be installed 
and maintained in each anesthetizing location to minimize the dif- 
ference in: pote.tial which can occur between any conductive sur- 
faces that the patient or a person touching the patient can contact. 
This potential difference, under conditions of the first fault between 
either isolated conductor and ground, shall be less than 5 millivolts. 


4352. The purpose of the equipotential grounding network is 
to -ormit intermingling of electric appliances located near or ap- 
plied to the patient without the hazard of leakage or fault current 
in the patient, particularly the heart. 


3353. The equipotential Srounding system shall consist of a 


set of condu: vhich centrically connect each conductive surface 
that is liai’ tient contact to: 
i . at Ground, or a 


(b) om Ground, or ultimately to a 
(c) Reference Grounding Point. 


3354. These grounding points may be physically the same or 
separate. If separate, the patient ground and the room ground 
shall be c»anected to the reference grounding point by a separate 
identified No. 10 AWG copper insulated grounding conductor. 


3355. A patient ground shall be provided and shall consist 
of an accessible, highly conductive, bare metal bar permanently 
mounted on the wall as near the head of the Operating table as 
possible to provide a low impedance connection between large non- 
electrical metal equipment such as the operating table, anesthesia 
machine, and instrument tables with exposed metal that bridge 
the patient. The bar shall array six grounding jacks and provide 
terminals for conductors from jacks that may be located elsewhere 
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in the same room as the patient ground. A separate stranded in- 


sulated No. 12 AWG copper identified grounding wire no more than 
15 feet long shall connect each remote jack to the patient ground 


NOTE: The patient ground is to assure that metal furniture and non- 
electric equipment within reach of the patient, or those who may touch him, 
are at acommon potenual. It is not intended to apply to devices such as 
bedpens and other small portable or mobile devices. Furniture that is 
draped is sufficiently insulated to preclude the need for grounding 


3356. A room ground shall be provided and shall consist of 
an accessible highly conductive bare metal bar arraying terminals 
for grounding all exposed metal building surfaces which may be 
within reach of a patient or which may be within reach of persons 
who may touch him; ¢.g., gas, suction, water, heating and drain 
pipes; conduits unrelated to the electric power distribution system, 
ducts; portable partitions, structural metal dour or window frames. 
At least three spare terminals shall be provided The room ground 
may be located inside or outside of the anesthetizing location. 

NOTE: The roo ground is intended to assure that all electrically 

conductive building surfaces within reach of a patient are at the same 
electric potential Therefore, any metal building surtace which might 
become electrically energized is to be connected to it 


(a) Items of building metal in proximity to each other may 
be bonded together in an approved manner for connection to the 
room ground. 

(b) Insulation of small exposed metal surfaces is an equiva- 
lent protective measure. 


3357. A reference ground point shall be provided for each 
secondary distribution system. It shall be a highly conductive bare 
metal bar located in the isolated branch circuit box and shall pro- 
vide sufficient terminals to accommodate insulated grounding con- 


ductors to 
(a) each branch circuit 
(b) electrostatic shield if present 
(c) line isolation monitor 
(d) each patient ground 
(e) each room ground 
(f) connect to nearest structural steel 


(g) connect the reference grounding point to the equipment 
grounding bus in the electric distribution panel servicing the par- 
ticular area. The latter is to be connected to the building service 
ground in conformity with the National Electrical Code, NFPA No. 
70-1971, 250-91, 250-92, 250-95. 
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3358. A reference crounding point may serve more than one 
patient but no patient ground is to be served by more than one 
reference grounding point except as provided in 3361. 


336. Grounding Interconnections for the Essential Electrical 
System. 


3361. In anesthetizing locations supplied by both the life sup- 
port and the critical branches of the essential electrical system, 
NFPA 76A-1971, Essential Flectrical Systems for Hospitals the refer- 
ence grounding point of the life support system is to be connected 
to the reference grounding point of the critical system serving the 
same anesthetizing location. 


3362. The conductive floor, if installed, shall be connected to 
: 
the room ground. 


3363. Grounding of metal raceways shall be assures by means 
of provisions of grounding bushings on all conduit termiations at 
the panelboard, and by means of insulated continuous No. 12 AWG 
stranded copper grounding wire extended from he ground bus in 
the panelboard to the conduit grounding bushings. 


3364. Grounding of metal switch and receptacle plates shall 
be provided by means of the mounting screw connections to the 
device mounting yokes 


3365. The operating table, the anesthesia machine, and other 
nonelectrical metal furniture which may come in contact with elec- 
tric equipment shall be provided with approved jacks for the con- 
nection of grounding conductors to the patient ground when elec- 
trically susceptible patients are being treated. 


NOTE: This requirement is not intended to apply to metal devices 
such as bedpans and other small portable nonelectric devices 


3366. Electric connection of the patient to the operating 
table shall be assured by the provision of a high resistance (conduc- 
tive) strap in contact with the patient’s skin, with one end of the 
strap fastened to the metal frame of an operating table meeting the 
requirements of 364, 


337. Grounding Jacks and Plugs. 


3371. Grounding jacks and plugs approved for the purpose 
shall be of the locking type with wiping contacts and a maximum 
contact resistance of 5 mulliohms (see Figure 1 for configuration). 


3372. An approved device is to be provided for determining 
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Fig. 1. 3pecial hospital lock-type grounding plug. 


the electric continuity between the patient ground and any grounded 
metal surtace. If the test is performed when the system 1s in use on 
a patient, it must not endanger the patient even if the grounding 
circuit being tested is faulty, The resistance so measured is to be 


less than 0.1 ohm. 


3373. Patient-connected electric devices shall be ipproved for 
the use and grounded by an identified grounding conductor in the 
line cord connected to the appropriate terminal in the attachment 
plug, or for fixed equipment, to the reference grounding point by 
an insulated grounding conductor run with the power conductors. 
Exception shall be made for approved double-insulated appliances 
with two-wire cords in nonflammable anesthetizing locations. 
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338. Branch Circuits and Wiring. | 


3381. A branch circuit supplying an anesthetizing location ; 
shail supply no other location. ‘ 


Exception: Branch circuits Supplying only fixed lighting fixtures in non- 
hazardous areas of anesthetizing locations, other than surgical lighting 
Sixtures or supplying anly approved permanently installed X-ray equipment 
which complies with 3384, 3385, 4434 and 4436 may be supplied by a con- 
ventional grounded system, provided: (a) wiring for grounded and ungrounded 
circuits does not occupy the same raceways; (6) the lighting fixtures and the 

“ray equipment (except the enclosed N-ray tube and the leads to the tube) 
are located at least erght feet above the floor or outside any anesthetizing lo~ 
cation, and (c) switches Sor the grounded circuits are located outside of any 
anesthetizing location. 


deers tas 


NOTE: Remote control stations for remote control switches may be in- 
stalled in any anesthetizing location if the remote control circuit is ener- 
gized from the ungrounded distribution system. t 


3382. Installed wiring shall be in metal raceway or shall be 
Type MI cable as required in NFPA No. 70-1971, Section 517-4. 
In addition, devices, appliances, fixtures or equipment, if of a type 
incorporating sliding contacts, arcing or sparking parts, including 
switches and overcurrent devices, shall be of the totally enclosed 
type or shal! have all openings guarded or screened so as to pre- 
vent the dispersion of hot particles. i 


3383, Ceiling-suspended surgical lighting fixtures shall be sup- 
plied from an ungrounded electric distribution System (see 3311) 
which shall be monitored by a line isolation monitor as required 
by 3341. Switching or dimmer devices shall control secondary 
Circuit conductors only. 

NOTE 1: Chafing of the insulated wire in surgical neotins fixtures has 


resulted in hot metai dropping onto the surgical field. Contact of the live 
conductor with a poorly grounded fixture has created a shock hazard. 


NOTE 2: It is desirable to operate the surgical ceiling light from a : 
s¢parate isolation transformer to avoid electric interference from some , 
dimmer devices being fed back to patient monitoring equipment. 


NOTE 3: Where interruption of illuminat.on is accepta 'e, as with 
single filament lights, celiing-suspended surgical lighting tixtur may be 
connected to a grounded source of supply, protected by approved i idi- 5 
vidual ground fault circuit interrupters, } 


3384. All exposed metal of permanently installed X-ray equip- i 
ment shall be grounded in accordance with the requirements of 335. ( 


3385. Approved Permanently installed X-ray equipment may 
De supplied through a conventional grounded distribution system 
if installed in accordance with 3381, | 
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3386. Specifications for wiring installed in fla 


mmable anes- 
thetizing locations are contained in 3382 and 4411. 


nF sn Spas. onan 


339. Service Equipment. 


3391. 


Requirements for service equipment are listed in 4413 
and 4414, 


34. Electric Switches, Receptacles and Fixcures. 
341. Electric Switches, 


3411. Electric switches shall comply with 3382 and 3412. 
Specifications for Switches used in hazardous locations shall comply 
with 4417 and 4418. 


3412. Each ungrounded circuit within or Partially within an 
anesthetizing location shall be controlled by a switch having a 
disconnecting poie for each conductor. 


e 
342. Receptacles and Attachment Plugs. 


3421, Receptacles and attachment plugs for use in nonflam- 
mable anesthetizing locations and nonhazardous locations of flam- 
mable anesthetizing locations shall be of the isolated Power type, 
or the mobile X-ray type described in Figures 2, 3 and 4. 


3422. Plugs and receptacles for use with 250 volt, 50-ampere 
and 60-ampere ac service shali be designed for use in nonhazardous 
areas of flammable anesthetizing locations and nonflammable 
anesthetizing locations and shall be so designed that the 60-ampere 
receptacle will accept either the 50-ampere or the 60-ampere plug. 
Fifty-ampere receptacles are to be designed so as not to accept the 


60-ampere attachment plug. These plugs shall be of the two-pole, 
three-wire design with a third contact connecting to the (green or 
green with yellow stripe) Srounding wire of the electric system. 


3423. The €xposed portions of all plu 
ments intended for use in 
medical X-ray €quipinent sh 
to cut tender skin in handlin 
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8 and receptacle attach- 
esthetizing locations or with mobile 
all be smooth so that it is impossible 

§ OF operating this equipment. 

3424, All plug and cord combinations used in anesthetizing 


locations or with mobile medical X-ray equipment shall be water- 
tight and of a design permitting easy cleaning, 
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3425. Receptacles Provided for other services having differ- 


ent voltages, frequencies or types on the sarre premises shall be of 
such design that attachment plugs and Caps used in such receptacles 
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cannot be connected to circuits of a different voltage, frequency or 
type, but shall be interchangeable within each classification and 
rating required for two-wire, 125-volt, single phase alternating 
current service. 


343. Ceiling-Suspended Fixtures. 


3431. Ceiling-suspended fixtures for illumination of the op- 
erative field, if installed, shall comply with the following require- 
ments: 

(a) Frxture: The light source of the fixture shall be suitably 
protected against physical damage. 

(b) Supports: Boxes, box assemblies or fittings used for these 
fixtures shall be approved for the purpose, and so supported that 
the supporting means does not become disengaged from its fastening 
during or as a result of movement of the fixture. The fixture shall 
be suspended by suitable rigid stems or other approved means, 
For stems longer than 12 inches, flexibility in the form of a fitting 
or flexible connector approved for the purpose shall be provided 
not more than 12 inches from the point of attachment to the sup- 
porting box or fitting. 


3432. All exposed metal of permanently installed X-ray equip- 
ment shall be grounded in accordance with the requirements of 335. 


3433. Approved permanently installed X-ray equipment may 
be supplied through a conventional grounded distribution system 
if installed in accordance with 3381. 


3434. Specifications for X-ray equipment, installed in flam- 
mable anesthetizing locations are contained in 4434, and 4436. 


35. Portable Electric Equipment. 
351. Line Voltage Equipment. 


3511. Any electric appliance or appendage that may be taken 
into the operating field by design or accident shall be constructed 
so that spillage of or immersion in body fluids, saline or dextrose, 
germicides, detergents, or other liquids will not result in a shock 
hazard (see 3784 and Manual for the Safe Use of Electricity in Hospitals, 
NFPA 76B-T-30216). 

3512. Photographic lighting equipment for use in anesthetizing 
locations shall be of the totally enclosed type or so constructed as to 
prevent the escape of sparks or hot metal particles. The exposed 
metal parts of photographic lighting equipment shall be grounded 
as specified in 3513. 
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3513. Exposed metal parts of electric equipment such as the 
frames or metal exteriors of motors, portable lamps and appliances, 
fixtures, cabinets and cases, intended for use in anesthetizing lo- 
cations, shall be grounded as provided in Article 250, and in Sec- 
tion 501-16 of NFPA No. 70-1971 (see 335). 


3514. Flexible cord for portable lamps or portable electric 
appliances operating at more than eight volts between conductors, 
intended for use in all anesthetizing locations (see 1501) shall be 
continuous and without switches from the appliance to the attach- 
ment plug and of a type designated for €xtra-hard usage in accord- 
ance with Section 501-11 of NFPA No. 70-1971. Such flexible cord 
shall contain one extra insulated conductor to form a grounding 
connection between the ground terminal of the polarized plug and 
metal lamp guards, motor frames, and all other exposed metal 
portions of portable lamps and appliances. Cords shall be pro- 
tected at the entrance to equipment by a suitable insulating grom- 
met. The flexible cord shall be of sufficient length to reach any po- 
sition in which the portable device is to be used and the attachment 
plug shail be inserted only in a fixed, approved receptacle. 


Exception: Foot treadle operated controllers are permitted in any anesthe- 
tizing location if appended to portable electric appliances in an approved 
manner of if integral with the supply cord and equipped with a connector 
containing a flammable anesthetizing location receptacle approved for use 
in Class I, Group C, Division 1 hazardous locations into which the equip- 
ment plug (see 4414, 4421 and 4423 may be inserted. 


3515. Portable equipment shall be Provided with a storage 
device for its flexible cord, so designed that the shortest radius to 
which the cord can be subjected is not less than three inches. 


3516. Electric equipment which is defective or faultily grounded 
Produces a definite shock hazard if connected to conventional 
grounded electric circuits and employed in the presence of purposely 
conductive flooring, as installed in corridors adjacent to operating 
rooms, or wet flooring as may be encountered in sterilizing or scrub 
rooms during use. All electric equipment employed in such areas 
shall be approved for the purpose (see 3775). 


352. Low Voltage Equipment and Instruments, 


3521. Low voltage equipment which is frequently in contact 


with the bodies of persons or has exposed current carrying elements 
shall: 


(a) operate on an electrical potential of 8 volts or less, or 
(b) be approved as intrinsically safe or double insulated 
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equipment, 
(c) be moisture resistant (see 3511). 


3522. Power shall be supplied to low voltage equipment from: 


(a) an individual isolating transformer (auto-transformers 
shall not be used) connected to an outlet receptacle by means of an 
anesthetizing location cord and plug (see 3421-3425), or 


(b) a common isolating transformer installed in a non- 
hazardous location, or 


(c) from individual dry cell batteries, or 


(d) from common batteries made up of storage cells lo- 
cated in a nonhazardous location. 


3523, Isolating type transformers for supplying low voltage 
circuits shall; 


(a) have approved means for insulating the secondary cir- 
cuit from the primary circuit, and 


(b) have the core and case grounded in an approved 
manner. 


3524. Resistance or impedance devices may be used to control 
low voltage equipment, but shall not be used to limit the maximum 
input voltage. 


3525. Battery-powered appliances shall not be capable of being 
charged while in operation unless their charging circuitry incor- 
porates an integral isolating type transformer. 


3526. Any receptacle or attachment plug used on low voltage 
circuits shall be of a type which does not permit interchangeable 
connection with circuits of higher voltage. 


36. Cylinders, Regulators, Anesthetic Apparatus and Furniture. 
361. Cylinders and Regulators. 


3611. Approved regulators or other gas flow control devices 
shall be used to reduce the cylinder pressure of every cylinder used 
for medicinal purposes. Ali such devices shall have connections 
so designed that they can be attached only to cylinders of gas for 
which they are designated. 


3612. Equipment which will permit the intermixing of dif- 
ferent gases, either through defects in the mechanism or through 
error in manipulation in any portion of the high pressure side of 
any system in which these gases may flow, shall not be used for 
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coupling cylinders containing compressed gases. It is particularly 
important that the intermixing of oxidizing and flammable gases 
under pressure be scrupulously avoided, as such mixing may result 
in violent explosion. 


3613. Cylinder valve outlet connections for oxygen shall be 
Connection No. 540 as described in American National Standard 
B57.1-1965, Compressed Gas Cylinder Valve Outlet and Inlet Connections 


3614. Cylinder valve outlet connections for nitrous oxide shall 
be Connection No. 9320 as described in American National Standard 
B57.1~1965, Compressed Gas Cylinder Valve Outlet and Inlet Connections. 


3615. Yoke-type connections between anesthesia apparatus 
and flush-type cylinder valves (commonly used with anesthetic gas 
cylinders) shall be Connection No. 860 as described in American 
National Standard B57.1~1965, Compressed Gas Cylinder Valve Outlet 
and Inlet Connections (see ppendix A 3621). 


362. Anesthetic Apparatus. 


3621. Anesthetic apparatus shail be subject to approval by the 
authority having jurisdiction, 


3622. Each yoke on anesthetic apparatus ~onstructed to per- 
mit attachment of small cylinders equipped with flush-type valves 
shall have two pins installed as specified in ANSI Standard B57.1-— 
1965 (pin-index safety system) (see 3227 and Appendix A 3225). 


3623. After any adjustment or repair involving use of tools, 
and before use on patients, the gas anesthesia apparatus shall be 
tested at the final «ommon path to the patient to determine that 
oxygen and only oxygen is delivered from the oxygen flow meters, 
and oxygen flush valve if any. Interventions requiring such testing 


shail include, but not be limited to: 
atieration of pipeline hoses or fittings; 
alteration of internal piping; 
adjustment of selector switches or flush valves: 


replacement or repair of flov’ meters or bobbins. 


A paramagnetic or polarographic oxygen analyser, or a similar 
device, known to be accurate at 0%, 21% and 100% oxygen is a 
suitable test instrument (see Appendix F3). 


*364. Furniture. 


3641. All items of furniture constructed of metal shall meet the 
requirements of 3365 if this paragraph is applicable. 
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3642. Specifications for items of furniture intended for use in 
flammable anesthetizing locations are set forth in 469 


37. Administration and Maintenance. 
371. Purpose, 


3711. This section contains the requirements for administra- 
tion and maintenance which shall be followed as an adjunct to phy- 
sical precautions specified in 31—35. 


372. Recognition of Hazards and Responsibility. 


3721. The hazards involved in the use of anesthetic avents 
can be successfully mitigated only when all of the areas of hazard 
are fully recognized by all personnel, and when the physica! pro- 
tection provided is complete and is augmented by attention to detail! 
by all personnel of administration and maintenance having any 
responsibility for the functioning of anesthetizing locations. Since 
37 is expected to be used as a text by those responsible for the 
mitigation of associated hazards, the requirements set forth herein 
are frequently accompanied by explanatory text. 


3722. Responsibility for the maintenance of safe conditions and 
Practices in anesthetizing locations falls mutually upon the govern- 
ing body of the hospital, all physicians using the anesthetizing loca- 
tions, the administration of the hospital, and those responsible for 
hospital licensing, accrediting, or other approved programs 


3723. Inasmuch as the ultimate responsibility for the care and 
safety of patients in a hospital is that of the governing board of the 
hospital, that body in its responsibility for enforcement of require- 
ments contained in this standard shall determine that adequate 
regulations with respect to anesthesia practices and conduct in 
anesthetizing locations have been adopted by the medical staff of 
the hospital and that adequate regulations for inspection and mainte- 
nance are in use by the administrative, nursing and ancillary per- 
sonnel of the hospital. 


3724. By virtue of its responsibility for the professional conduct 
of members of the medical staff of the hospital, the organized 
medical staff shall adopt adequate regulations with respect to the 
use of inhalation anesthetic agents and to the prevention of electric 
shock and burns (see Appendix B) and through its formal organi- 
zation shall ascertain that these regulations are regularly adhered to. 


3725. In meeting its responsibilities for safe practices in anes- 
thetizing locations, the hospital administration shall adopt or cor- 
relate regulations and Standard operating procedures to assure that 
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both the physical qualities and the operating maintenance methods 
pertaining to anesthetizing locations meet the standards set in this 
standard. The controls adopted shall cover the conduct of profes- 
sional personnel in anesthetizing locations, periodic inspection to 
ensure the proper grounding of dead metal (see 335 and 3871), and 


inspection of all electrical equipment (see NFPA 76B-T), including 
testing of line isolation monitors. 


3726. The surgeon or anesthesiologist after consultation shall 
ide tify and designate Risk III patients and be responsible for 
protective grounding being used and appropriate tests being per- 
forms to demonstrate continuity of grounding circuits. 


3727. Hospital licensing and other approval bodies, in meet- 
ing their responsibilities to the public, should include in their in- 
spections not only compliance with requirements for physical in- 


stallations in anesthetizing locations, but also compliance with the 
requirements set forth in 37, 


373. Rules and Regulations. 


3731. Hospital authorities and professional staffs shall jointly 
consider and agree upon necessary rules and regulations for the 
control of personnel ccncerned with anesthetizing locations. Upon 
adoption, rules and revulations shall be prominently posted in the 
Operating room suite. Positive measures are necessary to acquaint 


all personnel with the rules and regulations established and to 
assure enforcement. 


3732. This standard recognizes that most hospitals contain 
operating and delivery rooms designed for the use of flamral 
agents. It also recognizes that there may be some operating rooms 
and even entire operating suites designed for the exclusive use of 
nonflammable agents. A particular hazard cxists where personnel 
elect to employ a flammable agent in a room not designed for it, 
or where a flammable agent is employed in a nonflammabie anes- 


thetizing location without taking the proper administrative steps. 


3733. Appendix B contains three sets of proposed regulations 


applying to the specific types of anesthetizing locations as defined 
in 1517, 1532 and 1535. 


Set (1) contains regulations for flammable anesthetizing lo- 
cations, which shall be adopted by hospitals for all anesthetizing 


locations designed for the safe administration of flammable inhala- 
tion anesthetic agents. 
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Set (2) contains regulations for nonflammable anesthetizing 
locations, which shall be adopted by hospitals for all anesthetizing 
locations designed for the exclusive administration of nonflaminable 
agents, 


Set (3) contains regulations for mixed facilities which shall 
be adopted by hospitals in which flammable anesthetizing locations 
and nonflammable anesthetizing locations co-exist within the same 
building, allowing interchange of personnel and equipment be- 
tween flammable and nonflammable anesthetizing locations. ' 


3734. Anesthetizing locations shal! be identified as noted in 
6131. } 


3735. It is recommended that the hazard symbols contained 
in Identification of Materials, NFPA No. 704M be employed throuch- 
out the hospital, as appropriate. Such use is particularly important 
in the operating suite and in gas and volatile liquid storage facilities. 


3736. All pieces of equipment used in anesthetizing locations 
shall be labeled to indicate that they comply with applicable safety 
regulations. j 


*3737. Transportation of patients while an inhalation anes- 
thetic is being administered by means of a mobile anesthesia machine 
shall be prohibited, unless deemed essential for the benefit of the 


patient in the combined judgement of the surgeon and aneathetist 
(see A3737). 


3738. (a) Medicaments, including those dispersed as aerocvols, 
may be used in anesthetizing locations for germicidal purpoves, 
for affixing plastic surgical drape materials, for preparation of wound 
dressing, or for other purposes, t 


(b) Liquid germicides used in anesthetizing locations, 
whenever the use of cautery or electrosurgery is contemplated, shell 


be nonflammable. } 


(c) Whenever flammable aerosols are employed, sufficient 
time shall be allowed to elapse between deposition and application 
of drapes to permit complete evaporation of any flammable vehicle 


remaining. H 

NOTE: Inhibited 1,1,1-trichloroethane is a suitable deiatting agent : 
Ether and tinctures of disinfecting agents are fammahie and often are 
improperly used during surgical procedures Tipping containers, acci- 
dental spillage and the pouring of excessive amounts of such flammable 
agents on patients exp. them to injury in the event of accidental ig 

nition of the Hammabie solvent. r 

t 


3739. Smoking, open flames and hot objects shall be prohibited 
in all anesthetizing locations, } 
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See 


56A-41 


374. Ventilation and Humidification, 


a 


3741, Ventilating and humidifying equipment for anesthetiz- 
ing locations shall be kept in Operable condition, and continually 
Operating during surgical procedures (see Appendix A 3111), 


3742. Rooms or enclosures used for Storage of oxygen or nitrous 
Oxide (see 312) shall be ted to the outside if the cylinder of 
manifold capacity exceeds 500 cubic feet. Routine inspection 
shall assure that such ventilation is not obstructed. 


*375, Handling of Gases. 


3751. Hospital administrative 
lations to assure that standards for 
tions for Cylinders, * Marking ot Cyl 


authorities shall provide regu- 
safe practice in the Specifica- 
inders, Regulators and Valves 
ave been met by vendors of cylinders 


Containing compressed gases supplied to the hospital (see Appendix \ 
A 375) 


and Cylinder Connections h 


3752. Cylinder contents shall be identified by attached labels ' 
or stencils naming the components and giving their Proportions. 


Labels and stencils shall be lettered in accordance with ANSI y 
Standard No. Z48.1~1954. 


3753. Before Piping systems are initially put into use, the hos- 
pital authority shall be responsible for ascertaining that the gas de- 
livered at the outlet is that shown on the outlet label and that the 
Proper connecting fittings are checked against their labels 


! 

| 

3754. Hospital authorities, in consultation with medical staff } 

and other trained personnel, shall provide and enforce regulations j 

for the storage and handiing of containers of oxygen, and nitrous j 

oxide in storage rooms of approved construction (see 1501), and } 

for the safe nandling of these agents in anesthetizing locations, Stor- | 
age locations for anesthetizing agents, established in 

or delivery suite, shall be limited by space allocation and regulation 

to not inore than a 48-hour norma] requirement for any such suite. i 

In storage locations, cylinders shall be Properly secured in racks or j 

adequately fastened. No cylinders containing oxygen or nitrous ; 

Oxide, other than those connected to anesthetic apparatus, shall be | 


any operating 


kept or stored in anesthetizing locations, 


NOTE: Electric wiring and equipment in storage rooms jor oxygen 
and nitrous oxide are HOt required to be explosion-proof. 


3755. Cylinders containing compressed Gases and cans con. H 
taining volatile liquids shall be kept away from radiators, steam 


*See Appendix C for availability, 
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pipes, and like sou. .s of heat. Oxygen and nitrous oxide cylinders 
may be stored in the same room. 


3756. Combustible materials, such as paper, cardboard,wood 
and fabrics, shall not be stored or kept near cy,inders containing 
oxygen or nitrous oxide. An exception to the rule may be made 
in the case of cylinder shipping crates or cartons. Wrapper? shall 
be removed prior to storage. 


376. €recial Precautio.is — Oxygen Cylinders and Manifol 


3761. Great care shall 'e exercised in handling oxygen to 
prevent contact of oxygen unrcs pressure wich oils, greases, organic 
lubricants, rubber, or other miaierials of an organic nature. The 
following regulations, based on those of the Compressed Gas Associa- 
tion, Pamphlet G-4, shall be observed: 


(a) Oil, grease, or readily flammable materials shall never 
be permitted to come in contact with oxygen cylinders, valves, 
regulators, gages, or fittings. 

(b) Regulators, fittings, or gages shall never be lubricated 
with oil or any other flammable substance. 

(c) Oxygen cylinders or apparatus shall never be handled 
with oily or greasy hands, glove _-r rags. 


(d) Particles of dust and dirt shall be cleared from cylinder 
valve openings by slightly opening and closing the valve before 
applying any fitting to the cylinder. 

(e) The high pressure val-'* on the oxygen cylinder shall be 
opened before bringing the appar 1s to the patient. 


(f) The cylinder valve shail be opened slowly, with the face 
of the gage on the regulator pointed away from any person. 


(g) An oxygen cylinder shall scver be draped with any ma- 
terials such as hospital gowns, masks or caps. 


(h) Oxygen fittings, valves, regulators or gage: shall never 
be used for any service other than that of oxygen. 


(i) Gases of any type shall never be mixed in an oxygen 
or any other cylinder. 


(j) Oxygen shall always be dispensed from a cylinder through 
a pressure regulator. 


(k) Regulators which are in need of repair, or cylinders 
having valves which do not operate properly, shall never be used. 


Oxygen equipment which is defective shall not be used 
until it has been repaired by competent personnel. If competent 
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in-house repairs cannot be made, such equipment shall be repaired 
by the manufacturer or his authorized agent; or it shall be replaced. 


(m) Oxygen cylinders shail be Protected from abnormal 
mechanical shock which is liable to damage the cylinder, valve, 
or safety device. Such cylinders shall not be stored near elevators, 


gangways or in locations where heavy moving objects may strike 
them or fall on them. 


(n) Cylinder valve protection cans, when provided, shall 


be kept in place and be hand tightened, except when cylinders are 
in use or connected for use. 


(0) Cylinders shall be protected from the tampering of un- 
authorized individuals. 


(p) Storage shall be planned so that cylinders may be used 
in the order in which they are received from the supplier. 


(q) Empty and full cylinders shall be stored separately. 
Empty cylinders shall be marked, to avoid confusion and delay 
if a full cylinder is needed hurriedly. 


(r) Cylinders stored in the open shall be protected against 
extremes of weather and from the ground beneath to prevent rusting. 
During winter, cylinders stored in the open shall be protected against 
accumulations of ice or snow. In summer, cylinders stored in the 
Open shall be screened against continuous exposure to direct rays 
of the sun in those localities where extreme temperatures prevail. 


(s) Valves shall be closed on all empty cylinders in storage. 


(t) Oxygen shall be referred to by its proper name “OXY- 
GEN,” not “AIR.” Liquid oxygen ‘shall be referred to by its 
proper name, not “Liquid Air.” 


(u) Oxygen shall never be used as a substitute for com- 
Pressed air. 


(v) Cylinders or cylinder + alves shall not be repaired, 
painted or altered. 


(w) Safety relief devices in valves or cylinders shall never 
be tampered with. Sparks and flame shail be kept away from cylin- 
ders; a torch flame shall never be permitted under any circumstances 
to come in contact with cylinder valves or saiety devices. Valve our- 


lets clogged with ice. shall be thawed with warm — not boiling 
— water. 


(x) The markings stamped on cylinders shall not be tamp- 
ered with. It is against federal statutes te change these markings 
without written authority from the Bureau of Explosives. 
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(y) Markings which are used for identification of contents 
of cylinder shall not be defaced or removed, including decals, tags, 
stencilled marks and upper half of shipping tag. 


(z) The owner of the cylinder shall be notified if any con- 
dition has occurred which might permit any foreign substance to 
enter cylinder or valve, giving details and cylinder number. 


(aa) Even if they are considered to be empty, cylinders 
shall never be used as rollers, supports, or for any purpose other 
than that for which they are intended by the supplier. 


3762. TRANSFER OF GAS FROM ONE CYLINDER TO 
ANOT; ‘R ON THE HOSPITAL SITE OR BY HOSPITAL 
PERS. NNEL SHALL BE PROHIBITED. 


377. Electrical Safeguards. 


3771. Physical safeguards .  't into the anesthetizing loca- 
tions or storage areas will not pr. ‘de protection unless safe prac- 
tices are followed and good maintenance is provided. 


3772. Scheduled inspections and written reports shall be 
maintained. 


3773. Rules to require prompt replacement of defective elec- 
trical equipment shall be adopted and rigidly enforced. 


3774. Maintenance employees shall be properly acquainted 
with the importance of the work they are expected to do in storage 
locations for flammable anesthetic agents and anesthetizing loca- 
tions, in order that their informed cooperation may be assured. 


3775. Electric equipment which is defeccive or faultily grounded 
produces a definite shock hazard if connected to conventional 
grounded electric circuits and employed in the presence of purposely 
conductive flooring, as installed in corridors adjacent to operating 
rooms, or wet flooring as may be encountered in sterilizing or scrub 
rooms during use. All electric equipment employed in such areas 
shall be approved for the purpose and shall be examined periodically 
for electric integrity. 


3776. Members of the professional staff shall be required to sub- 
mit for inspection and approval any special equipment they wish 
to introduce into anesthetizing locations. Such equipment shall 
meet the requirements for the protection against electric shock as 
given in this standard (see 335 and 351). 


3777. Equipment which introduces current to the patient’s 
body shall have the output current isolated from ground to insure 
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378. Electric Connections and Testin 


3781, Administrative authorities shall ascertain ¢} 
maintenance personnel are completely familiar with 
and proper operation of ungrounded electric circuit: juired by 
S31. The significance of the signal lamps and audible alarms in- 
stalled to indicate accidental grounds shall be explained to all per- 
sonnel affected. A Permanent sign shall be installed close to the 
Position of the signal lamps to indicate their significance. Circuits 
in the panel boxes shall be clearly labeled, distinguishing between 


8rounded and ungrounded, emergency and normal Circuits, so 
that immediate Tecognition is possible. 


g. 


1at electric 
function 


3782. Extension 


cords shall not be connected to lighting fix- 
tures in anesthetizing | 


ocations under any Circumstance. 


*3783. The Operating table and the ane 


to the application of electric appliances to an electrically susceptible 
patient shali be connected to the patient 8round by means of an 
insulated stranded #10 copper Srounding conductor 10 feet long 
fitted with approved plugs (see 33571), 


NOTE: The Operating table is ¢ 
By connecti 
trical noise 


sthesia machine prior 


Apacitance coupled to the patient. 
ng it to the patient ground, a significant reduction in elec- 
on monitoring ©quipment should result. 


3784. HAZARDS DUE TO SUBMERSIO 
FLUIDS. Any portable devic 


patient 
fluids, saline, dextrose and the 
of withstanding immersion in a 3 percent 
n for one hour without Producing a current 
of more than 5 milliamperes (measured from a metal plate of 4 sq. 
in. in the salt solution, through a 1000 ohm resistance 
his requirement applies to sm 


and subject to €xposure to body 


all devices and to mobile append- 
ages of larger fixed devices. It js specifically intended to apply to 


Cast cutters, cast dryers, bone Saws, bone reamers, dermatome, 
-V. pumps, hair clippers, razors, and similar devices. 


3785. TESTING THE LINE ISOLATION MONITOR. 
n€ Proper functioning of the line isolation monitor circuit shall be 
tested at intervals of not more than one week, and only when the 


Circuit is not otherwise in use, by successively rounding each 
line of the energized distri 


bution System through a resistor of 
1000 x v ohms, where V 


= line voltage. A Permanent record 
shall be kept of the results of such tests, 
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NOTE: These periodic tests are intended to determine proper operation 
of the line isolation monitor but not compliance with the requirements 
of 3346. The 1000 X V ohm resistor limits the current in case of faults. 


3786. TESTING GROUND CONTINUITY. The contin- 
uity between the patient ground point, the operating table, and 
the anesthesia machine shall be tested prior to the application of 
electric equipment to the patient (see 3372). 
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Part 'V 


Requirements for Flammable Anesthetizing Locations 
and Flammable Agent Storage Locations 


41. Ventilation, Humidification and Cooling. 


411. Anesthetizing Locations. 


4111. Requirements for ventilation, humidification and cool- 
ing of flammable anesthetizing locations are set forth in S111, 
3112, 3113 and 3114. 


4112. If a window-type temperature regulating unit (air- 
conditioner) is installed so that any part is less than five feet from 
the floor of a flammable anesthetizing location, such units shall 
comply with the requirements set forth in 4113. 


4113. Such window-type temperature-regulating units shall 
be provided with a vertical divider which effectively prevents air 
flow from the room side to the outside side, and all electric equip- 
ment on the room side of this divider shall meet the requirements 
of 4411. The installed unit shall tightly fit the opening in the window 
or wall. Openings in the divider for shafts of fans, other moving 
parts or wiring, shall be gasketed unless the local air pressure on 
the room side of the opening when the unit is in ope-ation is less 
than that on the outdeor side. A fresh air port may be provided 
in the divider if it is automatically closed when the unit is not in 
Operation. The rotating parts of fans on the room side of the di- 
vider shall not cause percussion sparks if they accidentally contact 
surrounding objects. 


412. Storage Locations for Flammable Anesthetizing Agents. 


4121. Enclosures in which flammable agents are stored (see 
1541) shall be individually and continuously ventilated by gravity 
or by mechanical means at a rate of not less than 8 air changes 
per hour. he fresh air inlet and the exhaust air outlet within 
the enclosure shall be located as far apart as feasible consistent 
with the enclosure layout. The fresh air inlet shall be located at 
or near the ceiling, and the bottom of the exhaust air outlet shall 
be located 3 inches above the floor. The fresh air supply may be 
heated. Exhaust air shall be discharged to the exterior of the 
building at least 12 feet above grade in a manner to prevent its 
re-entry to the building. 


4122. Exhaust fans shall have nonsparking blades. The fan 
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motor shall be connected into the equipment system (either auto- 
matic or delayed restoration) (see Essential Electrical Systems for 
Hospitals, NFPA No. 76A). All electric installations shall conform 
to NFPA No. 70, and, when inside the storage area or exhaust duct, 
shall be approved for use in Class I, Group C, Division 2 locations. 
A visual signai which indicates failure of the exhaust system shall 
be installed at the entrance to the storage area. 
NOTE: Exhaust fans in all new installations, and whenever possible 


in existing installations, should be located at the discharge end of the 
exhaust duct 


4123. Approved fire dampers shall be installed in openings 
through the required fire partition in accordance with the require- 
ments of Air Conditioning and Ventilating Systems (Non-Residential), 
NFPA No. 90A. 


4124. The electric installation in storage locations for flam- 
r.able anesthetic agents shall comply with the requirements of 441. 


4125. Tits standard prohibits the piping of flammable anes- 
thetic gases (see also NFPA 56F). 


4126. Conductive flooring (see 462) is required in cylinder 
storage locations for flammable anesthetic agents when such stor- 
age locations are a part of the operative or obstetrical suite. 


42. Areas Adjoining Hazardous Locations. 


4211. An adjoining area connected by a closable doorway, 
such as a corridor, sterilizing room, scrub-room, X-ray control 
room, or monitoring room, where it is not intended to store or 
administer flammable anesthetics, is not considered a hazardous 
location. 


4212. Areas described in 4211 may be ventilated in accordance 
with the applicable sections of NFPA No. 70 for ordinary locations. 


4213. Conductive flooring is required in these adjoining areas 
to remove static charges from personnel or objects before they enter 
the hazardous location (see Appendix A462). 


4214. Post anesthesia recovery rooms are not considered to be 
hazardous locations unless specifically intended for the induction 
of inhalation anesthesia with flammable anesthetic agents (see 4722). 


43. Electrie Distribution. 


431. Isolated Power System. 


4311. The isolated electric system, specified in 33 for anesthe- 
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tizing locations, shall be explosion-proof for hazardous locations 
(see 150-Definitions). 


44. Wiring, Receptacles, and Fixtures. 
441. Electric Wiring and Equipment. 


4411. Electric wiring and fixed equipment installed less than 
five feet above the floor in flammable anesthetizing locations (see 
150-Definitions) shall comply with the requirements of NFPA No. 
70-1971, Article 501, Class J, Division 1. Equipment installed there- 
in shall be approved for use in Class I, Group C, Division 1 haz- 
ardous locations. 


4412. Wiring for fixed equipment installed more than five 
feet above the floor shall comply with 3383. 


4413. All service equipment, switchboards, or panelboards 
shall be installed in a nonhazardous location. 


4414. CONTROL DEVICES: Devices or apparatus such as 
motor controllers, thermal cutouts, switches, relays, the switches 
and contactors of auto-transformer starters, resistance and impe- 
dance devices, which tend to create arcs, sparks, or high tempera- 
tures, shall not be installed in hazardous locations unless devices 
or apparatus are of a type approved for use in Class I, Group C 
atmospheres in accordance with Sections 501-6(a) (see 150-definition 
of Hazardous Location in Flammable Anesthetizing Location) or 
Sections 501-4(b) and 501-7(b) (see 150-definition of Storage Loca- 
tion for Flammable Anesthetics) of NFPA No. 70-1971. 

NOTE: It is recommended that control devices for such purposes be 
installed in a nonhazardous location and actuated by some suitable me- 
chanical, hydraulic, or other nonelectric remote control device which 
may be operated from any desired location. This recommendation applies 
sogheeimges to foot and other switches which must be operated from 2 
Ocation at or near the floor. 

4415. Electric wiring and equipment in storage locations for 
flammable anesthetic agents shall comply with the requirements of 
NFPA No. 70-1971, Article 500, Class I, Division 2 and equip- 
ment used therein shall be approved for use in Class I, Group C, 
Division 1 hazardous locations (see 335 for grounding requirements). 


4416. The provisions of 331 for ungrounded electric distri- 


bution systems do not apply to storage locations for flammable 
agents. 


4417. Electric switches installed in hazardous locations of 
flammable anesthetizing locations (see 15. +) shall comply with the 


requirements of Section 501-6(a) of NFPA Nc. 70. 


4419. Electric switches installed in other than hazardous lo- 
cations shall comply with 3383. 


end 
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442. Receptacles and Attachment Plugs. 


4421. Receptacles and attachment plugs in hazardous loca- 
ons (see 1517, 1524, 1532) shall comply with the requirements of 
ection 501-12 of NFPA No. 70. They shall be a part of an ap- 
roved unit device with an interlocking switch arranged so that the 
plug cannot be withdrawn or inserted when the switch is in ‘‘on” 
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NOTE: It should be recognized that any interruption of the circuit, 
even of circuits as low as eight volts, either by any switch or loose or de- 
fective connections anywhere in the circuit, may produce a spark sufficient 
to ignite a flammable anesthetic agent 


4422. Attachment plugs for use in hazardous locations of 
Lo anesthetizing locations for 125 volt, 20-ampere, ac 
fervice shall be designed for interchangeability, for direct connection 
without the use of adaptors with Class I, Group C, Division 1 re- 
' ptacles in hazardous locations, and with isolated power receptacles 
nonhazardous locations. Nonexplosion-proof plugs shall not en- 
gage, and be energized by, the poles of Class I, Group C, Division 1 
geceptacles. 


443. Ceiling-suspended Fixtures. 


4431. The light source of ceiling-suspended surgical lighting 
xtures installed above hazardous locations shall not enter the haz- 
rdous area, and if in an enclosure, the enclosure shall not enter 
¢ hazardous !ocation in its lowest position, unless it is approved 

gr hazardous locations. 


4432. If installed above a hazardous location, fixtures with 
iding contacts, or arcing or sparking parts shall be installed so 
atin any position of use, no sliding contacts or arcing or sparking 
rts shall extend within the hazardous location. 


4433. Integral or appended switches, if installed on ceiling- 
spended surgical lighting fixtures, shall be approved for use in 
lass I, Group C, Division 1 hazardous locations if a switch is 
talled in, or can be lowered into, the hazardous location. 


4434. Lamps installed in fixed position in hazardous locations 
- be enclosed in a manner approved for use in Class I, Group C, 
ivision 1 hazardous locations and shall be properly protected by 
substantial metal guards or other means where exposed to breakage. 
Bamps shall not be of the pendent type unless supported by and sup- 
ete through hangers of rigid conduit or flexible connectors ap- 
oved for use in Class I, Group C, Division 1 hazardous locations 
ip accordance with Section 501~-9(a) (see 1523) or Section 501-9(b) 
ee 1541, of NFPA No. 70-1971). 
i 
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4435. Tube heads and cable of permanently installed X-ray 
equipment in flammable anesthetizing locations shall be approved 
for use in Class I, Group C atmospheres. 


4436. VIEWING BOX LIGHTING: Filta viewing boxes in 
hazardous locations shall either comply with the requirements of 
Section 501-9(a) of NFPA No. 70-1971. or they shall be of a 
type which excludes the atmosphere of the room. If located above 
the five-foot level in a Hammable anesthetizing location or mixed 
facility, or in a nonflammable anesthetizing location, the film view- 
ing box may be of the totally enclosed type or so constructed as to 
prevent the escape of sparks or hot metal. Such viewing boxes may 
be connected to a conventional grounded supply circuit, if the de- 
vice is protected by an approved system of double insulation. 


Where such an approved system is employed, the equipment shall 
be distinctly marked. 


4437. Control units and other electric apparatus installed or 
intended for use in a fammable anesthetizing location shall comply 
with the requirements of 4411 (see also 4575 and 6145). 


4438. All equipment of sigualing and communication systems 
in hazardous iocations (see 1523 and 1543), irrespective of voltage 
shall be of a type approved for use in Class I, Group C, Division 1 
hazardous locations in accordance with Section 501-14(a) (see 
1523) or Section 501-14(b) (see 1541) of NFPA No. 70-1971. 


45. Portable Electric Equipment. 
451. Line Voltage Equipment. 


4511, All equipment intended for use in anesthetizing loca- 
tions shall be labeled by the manufacturer to indicate whether it 
may be used in a flammable anesthetizing location. Electric 
equipment presently in use shall be so labeled by the user. Labeling 


shall be permanent, conspicuous and legible when the equipment is 
in the normal operating position, 


4512. Suction, pressure, or insufflation equipment, involving 
electric elements and located within the hazardous location shall 
be of a type approved for use in Class I, Group C, Division 1 haz- 
ardous locations. Means shall be provided for liberating the ex- 
haust gases from such apparatus in such a manner that gases will be 


effectively dispersed without making contact with any possible 
source of ignition. 


NOTE: Suction or pressure apparatus serving flammable anesthetizing 
locations but located outside such flammable anesthetizing locations need 
not be approved for Class I, Group C, Division 1 hazardous iocations, 


Providing the discharge from suction iuachines is kept away from sources 
of ignition. 
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4513. Portable X-ray equipment intended for use in flam- 
mable anesthetizing locations and in mixed facilities shall be ap- 
proved for use in hazardous locations, Class I, Group C, Division 1 
nazardous locations and may be provided with an approved posi- 
tive pressure system for the tube head and cables within the haz- 
ardous area (see 4516(b)). All devices and switches for X-ray 
equipment within the hazardous location (see 150) shall conform 
to requirements of 4434, 4436 and 4414. X-ray equipment shall be 
provided with an approved method of eliminating electrostatic ac- 
cumulation (see 3385, 3386, 4434 and 4436). 


4514. High frequency equipment intended for use in flam- 
mable anesthetizing locations shall be approved for use in Class I, 
Group C, Division i hazardous locations. Remote control switches 
are recommended (see 4414 and 4723). For recommendations in 
connection with the use of cautery and high frequency equipment 
in flammable anesthetizing locations, see 452 and Appendix B, 
Regulation Set (1), 4(d) and Set (3), 4(3), and NFPA No. 76CM 


4515. Portable electric equipment, such as incubators. lamps, 
heaters, motors and generators, used in flammable anesthetizing 
locations in which anesthesia equipment is present or in operating 
condition, shall comply with requirements of Articles 500, 501 and 
517 of NFPA No. 70-1971 for Class I, Division 1 locations and 
shall be approved for Class I, Group C, Division 1 hazardous lo- 
cations except as permitted in 4516. 


NOTE: The resistance and capacitive reactance between the con- 
ductors and the noncurrent-carrying metallic parts must be high enough 
to permit the use of the equipment on an ungrounded distribution sys- 
tem having a line isolation monitor specified in 3341. 


4516. The following shall be considered exceptions to 4511 
and 4415. 


(a) Equipment designed to operate on circuits of eight 
volts or less shall comply with 352. 


(b) Portable electric or electronic equipment mounted 
within an enclosure and protected by an approved positive- pressure 
ventilating system which conforms with the following requirements 
shall otherwise comply with the standards of NFPA No. 70 for 
ordinary locations. The enclosure of such a system shall be supplied 
with air taken from a nonhazardous location and circulated to 
maintain within the enclosure a pressure of at least one inch of water 
above that of the hazardous area; and shall be provided with means 
to de-energize the equip.nent if the air temperature exceeds 60° C 
(150° F.), or if the pressure differential drops below one inch of 
water. The positive pressure shall be continuously maintained 
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whether or not the equipment is in use, or means shall be pro- 
vided to insure that there are at least ten changes of air within the 
enclosure before any electric equipment within the enclosure that 
does not comply with the requirements of 4415 is energized. The 
enclosure with its equipment shall be approved for use in Class I, 
Group C, Division 1 hazardous locations. 


(c) Portable electric or electrenic equipment if it is mounted 
on a floor-borne movable assembl: which will not overturn (1) 
when it is tilted throuch an angle of 20 degrees or (2) when in a 
normal operating position a h@rizontal force of 25 pounds is ap- 
plied at a height of five feet above the floor; and if the equipment, 
together with its enclosure, cannot be lowered within five feet of { 
the floor without tilting the assembly, need not be approved for use 
in Class I, Group C, Division 1 hazardous locations, but shall 
comply with the requirements of 4515. The entire assembly shall 
be approved for use in anesthetizing ldcations as defined in 150. j 


(d) Intrinsically safe electric or electronic equipment which i 
is incapable of releasing sufficient electric energy under normal or 
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abnormal conditions to cause ignition of flammable anesthetic 
mixtures may be approved for use in Class I, up C, Division 1 i 
hazardous locations as provided in Section xt of NFPA No. \ 
70-1971. 


4517. Photographic lighting equipment used in flammable 
anesthetizing locations shall co:nply with provisions of 451 to pre- 
vent ignition of flammable gases (see 3512). Lamps used above the 
hazardous location shall be suitably enclosed to prevent sparks 
and hot particles falling into the hazardous location. Photoflash 
and photoflood lamps which are not suitably enclosed shall not be 
used within an anesthetizing location. Neither flash tubes nor their 
auxiliary equipment shall be used within the hazardous location. 
Flash-tube operation may be accompanied by sparking at switches, i 
relays and socket contacts, and by corona discharge of flashovers | 
from uigh voltage circuits. | 

} 
} 
I 
’ 


4518. The exposed metal parts of photographic lighting equip- 
ment shall be grounded as specified in 3513. 


4519. Administrative vigilance is required to prohibit the use 
of portable elecigic equipment and appliances, such as electric 
drills, of a type unsuitable for use in hazardous locations in fiam- 
mable anesthetizing locations during their occupancy by patients 
or near anesthesia equipment in operating condition and in storage 
locations containing flammable anesthetic agents. 
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452. Cautery and Electrosurgical Equipment. 


4521. This standard has been devised to allow the surgeon 
and anesthesiologist wide choice of anesthetic agents, and refrains 
from prohibiting categorically the use of cautcry and electro- 
surgical equipment, high frequency equipment, and low volt g 
instruments. Hospital administrative authorities shall take such 
steps as are necessary to impress upon Personnel the additional 
risk involved in the use of cautery, electrosurgical equipment and 
low voltage devices during operations in which flammable anes- 
thetics are used 


4522. Electrosurgical equipment shall not bx used for opera- 
tiois on the head, neck, oropharynx or body cavities during or 
following the administration of a flammable anesthetizing agent. 

NOTE: Arcs from the high-frequency electrode manipulated by the 

surgeon have become a major cause of explosions during anesthesia. Excre- 
tion of a hammable agent after its administration has been discontinued, 
or liberation of a flammable agent dissolved in the nonflammable anes- 
thetic exposed in an anesthetic circuit charged with a flammabie agent, 
is a source of a combustible mixture. In either event, the period of dissipa- 
tion of the hazard is too long to be practical during the Operation. 


4523. The patient shall be so draped when cautery or electro- 
surgical equipment is used that a barrier will be provided against 
any escape of flammable mixtures to the area in which the cautery 
or electrosurgical equipment is being applied. 

NOTE: Switches and control devices for cautery, electrosurgical 

equipment or other portable electric equipment or instruments should 


be operated at a distance of at least two feet from any portion of any 


anesthesia system containing mixtures of Hammable gases (see also 3512, 
4414 and 4514). 


453. Low Voltage Equipment. 


4531. Specifications for portable equipment operating on low 


voltage power supplies and not stated in 4516(a) and 452 are stated 
in 352. 


46. Reduction in Electrostatic Hazard. 
461. Purpose. 


4611. The requirements of this section have been promulgated 
to reduce the possibility of electrostatic spark discharges, with con- 
sequent ignition of flammable gases (see £51). 


4612. The prevention of the accumulation of static charges 
revolves about a number of safeguards which shall be complied 
with in flammable anesthetizing locaticns, in corridors and passage- 
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ways adjacent thereto, in rooms connecting direcuy to anesthetiz- 
ing locatious, such as scrub rooms and sterilizing rooms, and in 
storage locations for flammable anesthetic agents located ir an op- 
erating suite. 


4613. The methods - ved to prevent such accumulation 
include the installation of 'e flooring (see 462), the mainte- i 
nance of the relative huaidit 0 percent at least, and the use 
of certain items of conducti, zquipment, accessories and wearing 
apparel. 


*462. Conductive Flooring. 


4621. Conductive flooring shall be installed in those areas 
specificd in 4612. Conductive flooring installed in corridors or pas- 
sage ways in compliance with 4612 shall extend the width of the 
corridor and along the corridor a minimun of 10 feet on each side 
of door frames. ! 


ee 


4622. A conductive floor shall meet the resistance provisions 
through its inherent conductive properties. The surface of the floor 
in the locations specified by 4612 and 4621 shall provide a path of 
moderate electric conductivity between all persons and equipment 
making contact with the floor to prevent the accumulation of dan- 
gerous electrostatic charges. No point on a nonconductive element 
in the surface of the floor shall be mere than 4 inch from a con- | 
ductive clement of the surface, exc-pt as permitted in 4625. 


4623. The resistance of the conductive floor shall be less than 
1,000,000 ohms as measured between two electrodes placed tt :ee } 
feet apart at any points on the floor. | 


4624. The resistance of the floor shall be more than 25,000 ' 
ohms, as measured between a ground connection and an electrode 
placed at any point on the floor, and also as measured between two 
electrodes placed three feet apart at any points on the floor. 


' 
NOTE: This minimurn is specified as an additional protection against 
electric shock. | 

, 


4625. Floor drains, if installed in a.esthetizing locations, 
shall be of the insulating type. 


4626. The conductive floor shall be grounded to the room 
ground (see 3356). 


462". The resistance of conductive floors shall be initially 
tested prior to use. Thereafter, measurements shail be taken at 


intervals of not more than one month. A permanent record of the | 
readings shall be kept. | 
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4628 The following test method shall be used (see also 4751- 
4753): 
(a) The floor shall be clean and dry and the room shall be 
free of flammable gas mixtures. 


(b) Each electrode shall weigi, five pounds and shall} wea 
dry, flat, circular contact area 21% inches in diameter, which shall 
comprise a surface of aluminum or tin foil 0.0005 to 0.001 inch thick, 
backed by a layer of rubber 14 inch thick and measuring between 
40 and 60 durometer hardness as determined ‘with a Shore Type A 
durometer (ASTI 1:-2240-68). 


(c) Resistance shall be measured with a suitably calibrated 
ohmmeter, which shall operate on a nominal open-circuit output 
voltage of 500 volts d.c. and a short-circuit current of 5 milli- 
amperes with an effective internal resistance of 100,000 ohms 
$: 10 percent. 

(d) }icasurements shall be made at five or more locations 
in each roorn and the results averaged. For compliance with 4623, 
the average shall be within the limits specified and no value shall be 
greater than five megohms. For compliance with 4624, no location 
shall have a resistance of less than 10,000 ohms and the average 
for not less than five locations shall be greater than 25,000 ohms. 
Where resistance tu ground is measured, two measurements shall 
be made at each location, with the average to be taken as the re- 
sistance to ground at that location. All readings may be taken with 
the electrode or electrodes more than three feet fron any ground 
connection or grcunded object resting on the floor. 

NOTE: If che resistance changes appreciably with time during a 
measurement, the value observed after the voltag= has been applied for 
about five seconds shall be considered to be the measured value. 


463. Accessories. 


4631. Coverings of operating tables, stretcher pads, pillows 
and cushions, etc., shall be fabricated from conductive materials 
throughout. Conductive sheeting shal! be tested on a nonconduc- 
tive surface. The resistance between two electrodes placed three 
feet apart, or as close to this distance as the size of the material will 
Permit, on the same surface, and between two electrodes placed 
three feet apart, or as close io this distance as the siz. of the ma- 
terial will permit on the same surface, and between two electrodes 
placed ia the middle of opposite surfaces, shail not exceed one 
megohm. Individua! ‘ten:s covered with conductive sheeting shall 
be tested on a metal surface. The resistance between <n electr>d: 
placed ca the upper surface of the covered item and «nother elec- 
troc'e placed on the metal surface shall not exceed or: megohm. 
Electrodes and ohmmeter used for these tests shall be of the type 
specified in 4628(b) and (c) respectively. 


an 
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464. Interconnecting Condh.ctive Accessories. 


4641. All accessories which are required to be resilient or 
flexible on the anesthesia machine, and which form part of an inter- 
connecting electrically conductive pathway, such as tubing, in- 
halers, rebreathing bags, headstraps, retainers, face masks, hand- 
bulbs and similar items shall be of conductive material throughout. 
Electric resistance of such accessories shall be not greater than one 
megohm when tested as specified in 4651. 

NOTE: When a nonconductive endotracheal! catheter is in use, the 


conductive path from the patient to the anesthesia machine should ve 
maintained by the use of a conductive head strap. 


4642. Tubing and connectors used for suctioning shall pro- 
vide a continuous electrically conductive pathway to the vacuum 
bottle and to the vacuum outlet. The materials used shall be con- 
ductive throughout, or where it is necessary for visual monitoring 
may be of antistatic material with antistatic properties good for the 
specified life* of the material provided they embody a continuous 
integrai conductive pathway designed so that in normal use the 


conductive pathway shall make and maintain conductive contact 
wit ucting materials. Electric resistance of sich tubing and 


connectors shall be not greater than one megohm when tested as 
specified in 465. 
‘Specified life” refers to the permanence of the antistatic property with 


respect to the stated life of the material, including storage, and is of particular 


impcctance if the material is expected to be used and cleaned (e.g., washed) 
several times. 


4643. All belting used in connection with rotating machinery 
shall have incorporated in it sufficient conductive material to pre- 


vent the development of electrostatic charges. A conductive pulley 
shall be used. 


NOTE: The conductivity of the path from the pulley to the ground 
should be considered. [f ball bearings are used, the contact between the 
alls and the races will probably be sufficient when bearings are lubri- 
caced with graphited oil or grease. If sleeve bearings are used, some means 
of conducting the charge from the pulley should be provided. 


4644. Items which are not parts of a machine should be of 
conductive materials throvghout, particularly where the item is 
depended on to provide a conductive pathway between other 
conductive items and/or the patient (see note after 4641). For es- 
sential elements in surgery, such as prostheti. and therapeutic de- 
vices, bacterial barriers, instruments, gloves (thermoplastic: for 
example, PVC), or bio-mechanical equipment, antist2uc materials 
should be used if conductive materials are not available or im- 
practical. Regular materials may be used in approved devices 
shown by test to be nonhazardous. 
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4645. Nonconductive, nonantistatic parts may be used where 
necessary as electric insulators or heat insulating handles on ap- 
proved devices. Where exposed metal parts of machines of neces- 
sity are insulated from each other by other nonconductive parts, 
they shall be electrically interconnected. The resistance of the 
grounding path between these metal parts shall not exceed 0.1 ohm. 


4646. Antistatic materials are not acceptable where they are 
relied upon to provide an interconnecting electricaliy conductive 
pathway. 

NOTE: The sampie is held between electrically interconnected elec- 
trodes. The 5000 volts is applied to the electrodes for 10 seconds after 
the indicated potenta! of the sample reaches equilibrium before the charge 
decay rate is measured. 


465. Testing for Conductivity. 


4651. An ohmmeter of the type specified in 4628(c) shall be 
used for testing. Where possible, electvode$ shall be of the type 
to make contact with metal positions across which it iz desired to 
ensure a conductive pathway provided by the accessory, but care 
must be taken to ensure that the placing of the electrodes has not 
inadvertently orovided an alternate conductive path to that under 
test; or electi odes shall be of the type specified in 4628(b), where 
applicable; or equivalent electrode contact shall be employed as 
practical. All items which are parts of a machine such as tubing, 
bags, face masks, etc., shall be tested either in place or detached 
from the machine in accordance with one of the methods listed 
under 4652-4658. 


4652. When tested in place on the machine, it is first neces- 
sary to purge the entire system of flammable or explosive gases. 
The anesthesia jar and cylinders of fiammable gases shall be removed 
from the machin and all the remaining parts purged by flowing 
air through them in sufficient quantity to assure that all residual 
anesthetic gases have been removed. All parts shall be tested and 
each part shall be tested separately. 


4653. For interconnecting parts that are to be classed as con- 
ductive throughout, one electrode shall be attached in a satisfac- 
tory manner to the metal frame of the machine, and the conduc- 
tivity shall be determined by measuring the resistance between this 
first electrode and a second electrode consisting of a metal band 
snugly fitted around the midpart of the item being tested or, for 
face masks and similar objects, between the first electrode and a sec- 
ond electrode (sec 4628(b)) resting on the item. 


4654. For interconnecting parts that are to be classsed as 
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antistatic with a continuous integral conductive pathway, the con- 
ductivity test shall be performed as given in 4651 above except that, 
in place of the metal band electrode or the standard electrode of 
4628(b), there shall be a suitable second electrode making contact 
with the part in a manner that simulates the actual second contact 
area made when the part is connected for use. 


4655. Metal parts of machines which are of necessity ap- 
parently insulated from each other by other nonconductive parts, 
shall be suitably tested for electric interconnection: this may be an 
ohmmeter test. The resistance of the grounding path between these 
metal parts shall not exceed 0.1 ohm, 


4656. When tubing and other accessories are tested for con- 
ductivity while detached from a machine, each part shall be fitted 
with a clean brass nipple of the same outside diameter as the con- 
nector by which the part is norinally connected to the machine. A 
nipple shall be inserted into each such opening of the part. When 
two or more nipples are involved, satisfactory conductivity shall be 
determined by ineasuring the resistance between nipples. If only 
one nipple is involved, as in the case of a face mask or breathing bag, 
the resistance shall be measured between the nippie and another 


electrode suitably connected elsewhere (e.g., a standard electrode 
resting on the part). 


4657. While the above are given as standard test methods, 
where these methods cannot be applied, an equivalent test method 
may be used. Interconnecting conductivity is acceptable if the 
measured resistance is not greater than one megohm. 


4658. Conductive items containing antistatic material shall 
have the antistatic Properties tested as given in 4663 and 4664, 


466. Antistatic Accessories and Testing. 


4661. For conductive accessories containing antistatic ma- 
terial see 4641 and 4642: the antistatic material of these accessories 
shall be tested as given in 4663 and 4664. For other individual items 
which may be of antistatic material see 4644. 


4662. Plastic sheeting, film and other nontextile, nonmetal 
materials, if not required to form a conductive interconnecting 
Pathway between machines, objects and persons, need not be con. 
ductive but shall be of antistatic material except as given in 4644, 
It shall be of antistatic material throughout its specified life when 
tested as given in 4663 and 4664, 


4663. Antistatic sheeting, film and textiles shall meet the speci- 
fied requirements of at least one of the following test methods when 
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preconditioned at 50% + 2% RH at 70° + 3.5° F for 25 hours or 
until equilibrium is reached, and tested at 50% + 2% RH at 
10° + 3.5° F. 

(a) Method 4046 of Federal Test Method Standard 101B. 
After the specimen has received its maximum charge from the 
application of 5000 volts, the time for the indicated specimen po- 


tential to drop to 10% of its maximum value shall not exceed 
¥% second. 


NOTE: The static detector head should be of a type which is ade- 


quately shielded to minimize responses to potentials on the electrodes, 
and other stray pickup. 


(b) Method 76-1969 of the AATCC (ANSI L14.112-1961). 
Applied voltage should be 100 volts per inch of interelectrode 
spacing. The measured resistivity shall be less than 1 > 10!' ohms 
per vnit square of material. 


4054, Antistatic items other than sheeting, film, and textiles 


shall be r.«? in a manner as closely as possible equivalent to that 
given in 4455, 


467. Conductive Footwear. 


4671. The resistance of any static conductive footwear or any 
equivalent static corductive device used in conjunction with non- 
conductive footwe2:, shall have a value before the item is first put 
i use. not exceeding 500,000 ohms when tested in the following 
manner. The static conductive shoe, or any equivalent static con- 
ductive device attached to a nonconductive shoe shall have clean 
corte :t surfaces. It shall be placed on a nonoxidizing metal plate 
wei.ed with water. A brass electrode having a contact area of one 
square inch shall be placed on the inside of the sole or beel of 
the shoe after the surface under the electrode has bern wetted by 
water. The resistance shall be measured between the plate and the 
electrode using a d.c. ohmmeter supplying a potential in excess of 
109 volts (e.g., see 4628(c)). 


4672. In the case of static conductive booties, the test shall be 
made as follows: The bootie shall be laid flat on an insulating sur- 
fa «. Two brass electrodes, each one and one-half inches long, hav- 
ir a contact area of one square inch, shall be used. One electrode 
shu.l be placed on the bootie near the toe and on the part of the 
bootie that normally comes in contact with the floor. The other 
electrode shall be placed on the ankle section. The bootie shall be 
wetted under the electrodes only. 


4673. If the tests as here described are not technically feasible 
for the device u:der consideration, an alternative equivalent means 
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of testing shall be used. The static conductive footwear and any 
static conductive device used with nonconductive footwear shall also 
meet, during use, the requirements of 4732, 4733, 4734 and 4763, 


4674. For protection of personnel against electric shock and 
high frequency burns, static conductive footwear and equivalent 
static conductive devices shall not have any metal parts (nails, etc.) 
which normally come in contact with the floor. 


468. Textiles. (See also 4735, 4736 and 4737.) 


4681. Silk, wool syntheti¢ textile materials, blends of synthetic 
textile materizis with unmod fied cotton or rayon, or nonwoven 
materials shall not be permiticd in hazardous locations as outer 
acs or for nonapparel purposes, unless such materials have 


en tested and found to be antistatic by meeting the require- 
ments of 4663. 


4682. It is preferable to use only one textile material because 
static electricity is more readily generated by contact between arti- 
cles of different materials than by contact between articles of the 
fame material. 


469. Furniture. 


4691. All items of furniture constructed of metal shall meet 
the requirements of 3365 if applicable. If 3365 is not apy -.cable, 
such furniture shall meet the requirements of 4692. 


4692. If the furniture is conductive but not made of metal 
(see 1507), then it shall have casters, tires, or leg tips of metal, con- 
ductive rubber, or equivalent conductive material with a floor cor. 
tact surface having one dimension of at least five-eighths inch. 
Approved equivalent means of making conductive contact between 
the piece of furniture and the floor is acceptable, provided the 
contact device is securely bonded to the piece of furniture and 
is of material which will not oxidize under conditions of normal use 
to decrease the conductivity of the circuit, and if uninterrupted 
contact with the floor is at least five-eighths inch in one dimension 
(see also 4764). 


4693. Surfaces on which movable objects may be placed shall 
be without insulating paint, lacquer, or other nonconductive finish. 


4694. The resistance between the conductive frame of the furni- 
ture referred to in 4692 and a metal plate placed under one sup- 
rting member but insulated from the floor shall not exceed 


50,000 ohms, measured with an ohmmeter of the type described 
in 4628(c). 
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47. Administration and Maintenance. 
471. Storage of Flammable Agents. 


4711. Hospital administrative authorities, in consultation 
with the medical staff and others of training and expertise, shall 
determine the adequacy of storage space for flammable anesthetic 
and disinfecting agents and medicaments (see 412), and shall pro- 
vide and enforce regulations for the storage and handling of con- 
tainers of such agents. Said regulations also shall provide for the 
Periodic inspection and maintenance of said storage locations. 


4712. Storage locations for flammable agents shall meet the 
construction requirements stated in 3211, and shall be ventilated as 
provided in 4121. 


4713. Flammable agents shall be stored only in such locations. 
Flammable agents shall not be stored in anesthetizing locations, 
other than cylinders of flammable anesthetic agents connected to 
a gas anesthesia apparatus, 


4714. Cylinders containing flammable gases (i.e., ethylene and 
cyclopropane) and containers of flammable liquids (i.e., diethyl 
ether, divinyl ether, ethyl chloride) shall be kept out of proximity 
to cylinders containing oxidizing gases (i.e. oxygen or nitrous oxide) 
through the use of separate rooms, 


4715. Storage Jocations of flammable agents shall be kept free 
of cylinders of oxygen or nitrous oxide. 


4716. Sources of illumination and ventilation equipment in 
storage locations for flaminable anesthetic agents, wherever located, 
and especially in Storage locations which are remote from the op- 
¢rative suite, shall be inspected and tested on a regular schedule. 
© ich procedures shall determine that adequate ventilation is main- 
tzined. 


472. General Requirements for Flammable Anesthetizing 
Locations. 


4721. Hospital authorities in consultation with others as noted 
in 4711, shall adopt regulations to control apparel and footwear 
allowed, the periodic inspection of conductive inaterials, the control 
of purchase of static conductive and antistatic materials, and the 
testing of conductive floors. 


°4722. All required Precautions shall apply to all anesthetizing 


locations in which flammable anesthetics are used (see Appendix 
A4722). 
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4723. Hospital regulations shall be established and enforced 
to control the use of electronic equipment such as television equip- 
ment, diathermy equipment, public address systems, monivoring 
equipment, and similar electronic and high frequency apparatus 
in the presence of flammable agents. 


4724. Hospital regulations shall prohibit the use of X-ray 
equipment in flammable anesthetizing locations if-such equipment 
is not approved for operation in hazardous locations. (See 4434, 
4436 and 4518.) 


4725. Covers of fabric or of any form of sheeting shall not be 
used on anesthesia equipment capable of utilizing flammable 
anesthetizing agents because a cover will confine gas that may leak 
from a cylinder. When the cover is removed from the anesthesia 
machine under such conditions a static charge may be created which 
could ignite the gas confined beneath the cover. 


4726. The use of rebreathing techniques in administering 
flammable anesthetic agents at all times is highly desirable. Through 
the use of these techniques the escape of flammable mixtures is 
substantially limited. 


4727. Residual ether remaining in ether vaporizers at the end 
of each day shall be returned to original containers for disposal or 
laboratory use only. The ether vaporizer, container, and such 
shall be thoroughly washed and dried before being returned to use 
(see Appendix A 2321). 


47 28. mbers of the professional staff shall be required to 
submit for i. pection and approval any special equipment they wish 
to introduce into flammable anesthetizing locations (see 3776). 
Such equipment shall be approved for use in Class I, Group C, 
Division 1 hazardous locations or comply with 4515. It shall be 
equipped with approved cords and attachment plugs (see 3514, 
3815, 3516, 4421 and 4423). 


4729. High frequency electric and electronic equipment, such 
as electrosurgery amplifiers, monitors, recorders, television cameras, 
portable electrical tools, maintenance equipment, and certain 
sterilizing equipment which does not comply with the provisions of 
4515, shall not be used when flammable anesthetic agents are being 
administered. 

Cautery and electric surgical equipment shall not be used during 
procedures involving flammable anesthetic agents unless the equip- 
ment complies with the requirements of 4514 and NFPA 76CM. 
(See 452.) 
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473, Electrostatic Safeguards. 


4731. Section 46 of this standard deals with the elements re- 
quired to be incorporated into the structure and equipment to re- 
duce the pessibility of electrostatic spark discharges which are a 
frequent source of the ignition of flammable anesthetic agents. The 
elimination of static charges is dependent on the vigilance of ad- 
ministrative activities in materials, selection, maintenance super- 
vision, and periodic inspection and testing. It cannot be too strongly 
emphasized that an incomplete chain of precautions will generally 
increase the electrostatic hazard. For example, conductive flooring 
(see 5114) may contribute to the hazard unless alli personnel wear 
conductive shoes and unless all objects in the room are eiectrically 
continuous with the floor. 


*4732. All personnel eniering flammable anesthetizing loca- 
tions, mixed facilities or storage locations for flammable anesthetics 
located in the surgical suite shall be in electrical contact with the 
conductive floor through the wearing of conductive footwear or an 
alternative method of providing a path of conductivity. The pro- 
vision of conductive floors in ccrridors and rooms directly communi- 
cating with flammable anesthetizing locations (see 5114,, will mini- 
mize the possibility of static discharge from patients or personnel 
entering such anesthetizing locations (see Appendix A 4732). 


4733. Electric connection of the patient to the operating 
table shall be assured by the provision of a high impedance strap 
in contact with the patient’s skin, with one end of the strap fastened 


to the metal frame of an operating table meeting the requirements 
of 364. 


4734. Because of the possibility of percussion sparks, shoes 
having ‘errous nails which may make contact with the floor shall 
not be permitted in flammable anesthetizing locations or mixed fa- 
cilities nor in storage locations for flammable anesthetics agent in 
the surgical suite. 

4735. Silk, wool or synthetic textile ma‘rials, except rayon, 
shal! not be permitted in fammable anesthetizing locations er mixed 
facilities as outer garments or for nonapparel purposes, unless these 
materials have been approved as antistatic in accordance with the 
requirements of 4663 and 4664. 

NOTE: Rayon refers to regenerated cellulore and not cellulose acetate: 
Cotton and rayon must be unmodified; i.¢., must not be glazed, per- 
manently starched, acetylated, or otherwise treated to reduce their natural 
hygroscopic quality. Fabrics of intimate blends of unmodified cotton 


or rayon with other textile materials are not acceptable unless tested 
and found to be antistatic. 
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4736. Hosiery and underclothing in which the entire garment 
is in close contact with the skin may be of silk, wool, or synthetic 
material. 


4737. Undergarments with free hanging skirts, such as slips 
cr petticoats must be of cotton, rayon, or other materials demon- 
strated to be antistatic by the requirements of 4663 and 4664. 

4758. It is recommended that antistatic materials for use in 
flammable anesthetizing locations be handled and used in the 
following manner: (see also Note under 4642). 


a. Antistatic materials should be stored at the temperature 
and humidity required for fiammable anesthetizing locations or 
they should be allowed to equilibrate to the humidity and tempera- 
ture of the fammable anesthetizing location prior to use. 

b. Antistatic materials should be stored in such a manner 
that will insure that the oldest stocks will be used first. 

c. Controls should be established to insure that manufac- 


turers’ recummendations as to use are followed in the case of anti- 
static materials. 


4739. All conductive accessories intended for replacement, in- 
cluding belting, rubber accessories, plastics, sheeting and the like, 


shall meet pertinent requirements for cord activity as specified in 
4663(b). 


474. Discretionary Use of Nonconforming Materials. 


4741. Suture material, alloplastic or therapeutic devices, bac- 
terial barriers, instruments, gloves (thermoplastic), surgical dress- 
ings, and biologic interfaces of these otherwise prohibited materials 
may be used at the discretion of the surgeon. 


4742. Disposable supplies which contribute to the electro- 
static hazard, shall be so labeled on the unit package. 


475. Maintenance of Conductive Floors. 


4751. The surface of conductive floors shall not be insulated 
by a film of oil or wax, Any waxes, polishes, or dressings used for 
maintenance of conductive Roors shall not adversely affect the con- 
ductivity of the floor. 


4752. Floors which depend upon applications of water, salt 
solutions, or cther treatment of a nonpermanent nature for their 
conductivity are not acceptable. 
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4753. Cleaning procedures for conductive floors shall be estab- 
lished, then carefully followed to assure that conductiv ity character- 
istics of the Noor are not adversely affected by such treatment. 


4754. Conductive floors shall be tested as specified in 462. 


476. Other Conductive Equipment. 


4761. The resistance of conductive accessories shall be tested 
prior to use as described in 4631 or 4641. Thereafter, measure- 
ments shall be taken at intervals of not more than one month. A 
permanent record of the readings shall be kept. 


4762. Antistatic plastics shall meet the requirements of 4661. 
It shall be the responsibility of the hospital to ensure that anti- 
static sheeting, etc., is used in accordance with the manufacturer's 
instructions. Failure to do so could in some cases lead to loss of anti- 
Static properties. Antistatic materials which are reused (e.g., such 
as antistatic tubing incorporating a continuous conductive pathway 
as described in 4641) shall be tested (see 4661) periodically to ensure 
retention of conductive properties. 


4763. Conductive footwear and other personnel-to-floor con- 
nective devices shall be tested on the wearer each time they are 
worn. An approved resistance measuring device having a short- 
circuit current not exceeding 0.5 milliamperes shall be used. 

NOTE: The reading may be taken between two insulated, non- 

oxidizing, metal plates so located that the wearer can stand in a normal 


manner with a foot on each, in which case the indicated resistance shall 
not exceed 1,000,000 ohms (1 megohm). (See also A 4732-4734.) 


4764. The resistance of furniture (see 364 and Appendix 
A 3641) and equipment shall be tested prior to use as described in 
4694. Thereafter, measurements shall be taken at intervals of not 


more than one month. A permanent record of the readings shall 


be kept. The monthly tests can conveniently consist of measurements 
of the resistance between an electrode placed on the floor and an 
electrode placed successively on each article of furniture in the room. 
Additional tests of any individual item shall be made if the measured 
resistance exceeds five megohms. 


4765. Periodic inspection shall be made of leg tips, tires, casters, 
or other conductive devices on furniture and equipment to insure 
that they are maintained free of wax, lint or other extraneous ma- 
terial which may insulate them and defeat the purpose for which 
they are used; also to avoid transporting to conductive floors such 
materials from other areas. 


4766. Excess lubrication of casters shall be avoided to prevent 
accumulation of oil on conductive caster wheels and sides. Dry 
graphite or graphited oil are preferable lubricants. 
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Part V 


Nonflammable Anesthetizing Locations 


5111. Requirements contained in this part are in addition to 
those contained in Part III. 


5112. All nonflammable anesthetizing locations, whether lo- 
cated in a mixed facility, shall be identified oy prominently posted 
signs at all entrances to the operating room and within the location 
signifying the type of anesthetics permitted. 


NOTE: Suggested explanatory text of such a sign is as follows: RE- 
STRICTED TO NONFLAMMABLE ANESTHETIC AGENTS 


5113, Each operating suite containing only nonflammable 
anesthetizing locations shall contain prominently posted regulations 
similar to those contained in Appendix B, set (2). 


5114. Flooring in nonflammable anesthetizing locations is not 
required to be conductive. If conductive flooring is used the re- 
sistance shall comply with 4622-4626. i 

NOTE: In regions in which climatic conditions favor the accumula- H 

tion of static electricity, the installation of conductive flooring may be 
desirable to avoid the danger of involuntary movements associated with 
static discharges. 


5115. NONFLAMMABLE ANESTHETIZING LOCA- ! 
TIONS: The requirements of 473 do not apply in nonflammable 
anesthetizing locations, but the considerations required in 3641, 
3642 and 3643 should be consulted in determining policy. 


5116. Each operating or delivery suite containing both flam- 
mable and nonflammable anesthetizing locations shall be con- 
sidered a mixed facility (see 150). Provisions governing mixed 
facilities are covered in Part VI of this standard. 
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Part VI 
Mixed Facilities 
611. General. 
6111. The mixed facility is defined in 150. 


612. Construction of Anesthetizing Locations and Storage 
Locations. 


6121, Flammable Anesthetizing Locations (see 150) shall be 
designed, constructed and equipped as stated in Parts III and IV 
of this standard. 


6122. The requirements for Nonflammable Anesthetizing Lo- 
cations are stated in Parts If] and V of this standard. 


6123. Storage locations for flammable agents shall b- con- 
structed as provided in 412. Storage locations for nonfammabie 
medical gas cylinders shall be constructed as provéded in 371. 


613. Precautionary Signs. 


6131. The entrances io a! operating rooms, shall be identified 
by prominently posted sig: roting individually whether the 
anesthetizing location is desi, for flammable anesthetic agents 
or for nonflammable anesthetu agents. 


NOTE: Suggested exp'anatory texts of such signs are as follows: 


CAUTION 
FLAMMABLE ANESTHETICS 
OBEY ALL SAFETY REGULATIONS 
or 
RESTRICTED TO NONFLAMMABLE ANESTHETIC AGENTS 


6132. Signs similar to those noted in 6131 also shall be posted 
prominently within the rooms themselves. 


6133. Regulatians.for the conduct of personnel, administration 
and maintenance in mixed facilities snall be posted in at least one 
prominent location within the operating, and, if applicable, de- 
livery suite. (See 37333) Suggested text of such regulations is con- 
tained in Appendix B, set (3). 


614. Movable Equipment and Furniture. 


6141. All equipment intended for use in both flammable and 
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* nonflammable anesthetizing locations shall meet the antistatic re- 
quirements of 46. 


6142. Equipment intended for use only in nonflammable 
anesthetizing locations shall be labeled in accordance with 4511, 
and shail not be introduced into flammable anesthetizing locations. 


6143, Portable X-ray equipment shall not be introduced into 
mixed facilities unless it complies with requirements of 4513 and 
is approved for use in Class 1, Group C, Division 1 hazardous lo- 
cat.ons. 


“144. Portable electric equipment shall meet the requirements 
for hazardous locations. 


6145. Portable electric equipment, such as incubators. iainps, 
heaters, motors and generators used in mixed facilities in which 
anesthesia equipment is present or in operating condition shall 
comply with the requirements of Articles 500, 501 and 517 of 
NFPA No. 70-1971 for Class I, Division 1 locations and shall be 
approved for Class I, Group CG, Division 1 hazardous locations, 
except as permitted 1.1 4516. 

NOTE: The resistance and capacitive reactance between the con- 

ductors and the noncurrent-carrying metallic parts must be high cuough 


*to permit the use of the equipment on an ungrounded distribution sys- 
tem having a line isolation monitor specified in 334. See 76B-T. 


6146. Furniture used in a mixed facility shall comply with the 
provisions of 469. 
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APPENDIX A. 


Explanatory Staten nts 


The following explanatory statements are presented to be of 
assistance in the understanding of the foregoing standard for the 
ee ise of flammable and nonflammable a: ssthetics. The sub-divisions 
0. the appendix are numbered to corce. pond with the section num- 
bers of the standard. 


‘ A150. Hazardous Locations in Flammable Anesthetizing 
s Locations. 

The definition in 150 of this standard is \.ased upon the fol- 
lowing considerations: 


(a) Available data and recent investigations indicate that 
under customary operating procedures, flammable anesthetic mix- 
tures are diluted by air in the anesthetizing area to a nonfla*nmable 
range before reaching a vertical height of one foot from any source 
° of leakage or spillage involving quaztities of anesthetics used in 
gate % ‘ anesthesia procedures. These findings corroborate the premises on 
: which safeguards required in this code were originally based and do 
not ne,ute the need for any of the protective measures required ; 
however, they do provide a sound basis for the statement that re- 
circulation of air in ventilating systems serving anesthetizing lo- 
cations does not increase the hazards of fire and exp.osions from 
flammable anesthetic vapors. 


(b) The mobile character of th. operating room table and 
portable equipment and the variety of the surgeon’s techniques and 
surgical positions that will alter the physical relationship of the 
anesthesia gas machine, the surgeon, the anesthetist, and the 
patient’s head, and all of these with respect to their relative lo- 
Cation within the room, must be considered in the determination 
of the electrical safegu. is to be provided. 


(c) The portion cf the flammable anesthetizing lIccation 
extending five feet above the floor as defined in 150 constitutes 
a “hazardous location”, Because persons entering such anes- 
thetizing locations may have accumulated electrostatic charges, the 
floor of corridors and rooms contiguous to the flammable anesthetizing 
location must be conductive and at the sarie potential as the floor 
in the ilammable anesthetizing location. Patients should not be 
transported while flammable anesthetics are being administered. 
Rooms such as sterilizing rooms direcdly communicating with flam- 
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mable anesthetizing locations are required by 4612 to be pro- 
vided with conductive floors to equalize static charges. Such rooms, 
if not used as faminable anesthetizing locations, are not required 
to be served by explosion-proof wiring specified in 4411. Where 
flaminable anesthetizing locations open directly on a passage- 
Way not a part of an operating room or delivery room, the con- 
ductive floor should extend ten feet either side of the door frame 
and the width of the Passageway or 10 feet. It is desirable to 
demarcate the hazardous location of such a corridor by a physical i 
barrier (doors) and Cautionary signs to check smoking, use of open 
flame, wearing of improper clothing and shoes, and the applica- , 


tion of insulating floor wax. 


(d) Designated areas in which ffte use and handling of i 
flammable anesthetic agents are prohibited by hospital regulations, 
such as corridors in the surgical suite and rooms adjacent to flam- 
mable anesthetizing locations and nonflammable anesthetizing lo- 
Cations should be indicated by prominent signs permanently in- 
Stalled. (See Appendix A 4722.) 
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{€) Post-operative recovery units which are not immediately 
adjacent to fammabie anestheuzing locations and in which the use 
of flammable anesthetic agents is prohibited are not considered to 
involve explosion hazards and therefore do not require the installa- 
tion of Static-dissipation systems nor explosion-proof equipment re- 
quired for explosive atmospheres. Prohibition of the use of flam- 
mable anesthetic agents by hospital resulation and the proper 
indication of such prohibition by prominent signs, as recom- 
mended in subsection (c) above, is recommended. 


A 2511. It is possible to halogenate a compound, and render it 
partially or totally nonflammable by the substitution of one or more 
halogens (e.g. fluorine, chlorine, bromine) for hydrogen. Thus halo- 
thane (CF;,CHC1Br) is almost completely halogenated and is non- 
flammable, Methoxyflurane (CF,CC1,OCH,) is partially halo- 
genated and is nonflammable in conditions which are encountered 
during clinical anesthesia (if it is heated its vapor concentration will 
increase enough to burn). Fluroxene (CF,CH,OCHCH,) is halo- 
genated even less; it is hammable in concentrations of four percent 
OF greater. 
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The following ars \ts are considered flammable during conditions 
of clinical use in ei2sthesia: 


cyclopropane ethylene 
divinyl ether ethyl ether 
ethyl chloride 
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The following agent is flammable during use in clinical anesthesia 
ia higher concentrations: 


fluroxene 


Nore: Because fluroxene is flammable under certain conditions of use, it is 
listed as a flammable agent in Appendix B. Concentrations required for 
induction of anesthesia generally exceed four percent, and are flammable 
Maintenance of fluroxene anesthesia may be accomplished with con- 
centrations of less than four percent, hov/ever. See also Section 343. 


The following agents are nonflammable during conditions of use 
in clinical anesthesia: 


chloroform nitrous oxide 
halothane trichloroethylene 
methoxyflurane 
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A 2331. The Committee on Hospitals is cognizant of suggestions 
that the detonation of ether peroxides formed by the oxidation of 
ether over a period of time may be a cause of explosions in anes- 
thesia machines. Frequent emptying of the ether bottle and clean- 


ing of the ether evaporator inside anesthetizing locations is a simple : 
and desirable precaution. f 


Many types of hospital construction afford reasonable pro- i 
tection against lightning hazards. However, because of the storage 
and use of combustible anesthetic agents, the increased protection 
offered by the installation of lightning rods may be desirable for 
some types of buildings, particularly those of wood (frame) con- 
struction in outlying areas. - Lightning protection, if installed, 
should conform to the requirements of the NFPA Lightning Pro- 
tection Code, No. 78.* 
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A 311. Ventilation of Anesthetizing Locations. 


Mechanical ventilation is required as a means of diluting 
flammable gases and maintaining the proper humicity. It is also 
the most effective and aseptic method of maintaining a uniform ; 
humidity within the area. ; 


General: Anesthetizing locations used selely for the induction 
of anesthesia need only be ventilated at a rate sufficient to main- 
tain the proper humidity. i 


Anesthetizing locations in which clinica: procedures are per- 
formed, such as operating rooms, delivery rooms, and certain treat- 
ment rooms, require special ventilation as described below. This 


*See Appendix C for availability. 
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special ventilation serves not only to maintain humidity but also 
reduces the hazard of infection which is accomplished by dilution 
and removal of airborne microbial contamination and dilutes Ham- 
mable gases. It also contributes to odor control and comfort of 
personnel. 

The Committee recognizes that a hazard may be created by the 
chronic exposure of anesthesia and other operating room personnel 
to low concentrations of vapors of commonly employed volatile 
liquid inhalation anesthetic agents. See Cohen, E. N. et al: Anes- 
thesia, pregnancy and miscarriage; a study of operating room 
nurses and anesthetists. Anesthesiology 35: 343, 1971; Whitcher, 
C. E. et al: Chronic exposure to anesthetic gases in the operating 
room. Anesthesiology 35: 348, 1971, 

One solution to this potential and serious problem would be the 
venting of exhaled and escaping anesthetic vapors to the outside. 
Care must be taken in the application of any such system tc a gas 
anesthesia apparatus to avoid exposing the breathing circuit to any 
Pressures less than atmospheric, and also to avoid the dumping of 
any flammable vapors into a central suction system. 


Operating Rooms, Dehivery Rooms, and Special Procedure 
Rooms: Ventilation air should be supplied from several outlets 
located on the ceiling or high on the walls of the location. Air should 
be exhausted by several inlets located near the foor on opposite 
walls. The air distribution pattern should move air down and 


through the location with a minimum of draft to the floor for 
exhaust. 


Studies indicate that an air change rate equivalent to 25 
room volumes of air per hour dilute bacteria dispersed into the 
room by human activity. When properly filtered, 80 percent may 
be recirculated with no more microbial contamination than 100 
percent outdoor air filtered in the same manner. (See ASHRAE 
Guide and Data Book-Applications, Chapter 14, Table on “Pres- 
sure Relationships and Ventilation of Certain Hospitals Areas”’.) 

A positive air pressure relative to the air pressure of adjoining 
areas should be maintained in the anesthetizing location. This is 
accomplished by supplying more air to the location than is ex- 
hausted from it. Such Pressurization will eliminate the infiltration 
of contaminated air around perimeter openings of door closures or 
other wall openings during clinical procedures. 


Ventilation systems should incorporate air filters with an ef- 
ficiency of not less than 90 percent when tested in accordance with 
methods for Testing Air Cleaning Devices Used in General Ventila- 
tion for Removing Particulate Matter, ASHRAE Standard’52-68 


(Summarized in ASHRAE Guide and Data Book, Equipment, 
1969, Chapter 10). 
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Humidity Control: The ventilation system must incorporate 
humidity equipment and controls to maintain 50 percent relative 
humidity. Although it is not sufficiently reliable for complete 
dissipation of electrostatic charges, this humidity does reduce the 
hazard of electrostatic spark discharges under many conditions. 
The control of airborne bacteria is facilitated in this range of hu- 
midity. 

Temperature: The temperature to be maintained in oper- 
ating rooms should be chosen on the basis of the well-being of patent 
and operating team. It is recommended that the equipment pro- 
vide for a rcom temperature in a range of 68° F. to 75° F. with con- 
trols for selecting any desired .emp¢rature within this range. 


A 3225, Pin-Index Safety 5, <¢m. 

The Pin-Index Safety System consists of a combination of two 
pins projecting from the yoke assembly of the apparatus and so 
positioned as to fit into matching holes drilled into the cylinder 
valves. It is intended to provide against the possibility of error in 
attaching the fiush-type valves, with which gas cylinders and ocher 
sources of gas supply are equipped, to gas apparatus having yoke 
connections. 

Fabrication specifications are contained in American National 
Standard B57.1, Compressed Gas Cylirder Valve Outlet and inlet 
Connections.* Connection No. 860 shown in Figure A3225 il- 
lustrates the Svstem. Connections Nos. 870 (Oxygen, Medical), 
880 (Oxygen-Czrbon Dioxide Mixture), 890 (Oxygen-Helium 
Mixture), 900 (Ethylene), 910 (Nitrous Oxide), 920 (Cyclopropane), 
930 (Helium), and 940 (Carbon Dioxide) are for specific medical 
gases and gas mixtures and utilize the basic dimensions of Con- 
nection 860. 


*See Appendix C for availability. 
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CONNECTION NO. 860 


TIOM, INC. | 


YOKE OUTLET FO" MEDICAL GASES 
STANDARD FLUSH OUTLET CYLINDER VALVE YOKE CONNECTION 
BASIC DIMENSIONS FOR CONKECTION NUMBERS 870 THRU 940, INCLUSIVE 
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A 3311. Arrangement of Circuits, 


The ungrounded electrical distribution system specified in 
3311 is intended to reduce the possibility of clectric shocks and 
recurring arcs and sparks in the event of insulation failure of 
the electrical wiring system in anesthetizing locations. Because of 
the difficulty of achieving a sufficiendy high level of insulation to 
Permit operation of a ground indicator, an exception has been made 
so that permanently installed X-ray equipment and noradjustable 
lighting fixtures need not be supplied by the ungrounded system, 
if the equipment and fixtures (except the X-ray tube head and cable) 
are located above the eight-fcot level and the contro! switches are 
located outside the anesthetizing location. Such circuits may not 
be operated by a switch within the room connected to the grounded 
circuit, unless the switch is a remote control device which is con- 
nected to an ungrounded circuit. 


It is recommended that a separate isolating transfermer and 
ground indicator be used for each room of anesthetiz’z locations, 
so that ground alarms in one room do not disturb persons in other 
rooms. In any event, the rated Capacity and the number of circuits 
connected to each transformer must be small enough that normal 
capacitance and leakage currents from the system to ground do not 
prevent proper operation of the ground indicator. 

Nore: Call systems, public address systems, special clock circuits, etc., 
are normally supplied from ungrounded systems. Unless such systems are 
supplied by the conventional types of branch circuits, they are not con- 
sidered to be within the scope of 311. Faults may occur on such systems 
which will not record on the audible and visible signal required (see 3342) 
but the usual location of clocks, loud speakers, call bells, etc., is well 
above the five-foot limitation for the hazardous location (see 15 -Definitions) 
and if these devices are enclosed in comparatively tight enclosures, the 
“Fonte arged of hot particles failing into the hazardous location is remote, 

hould such equipment be installed within the hazardous location (see 

213), the specia’ precautions for such areas must be followed. 


While a current from either isolated conductor to ground of as 
much as two milliamperes is permitted in 3342, when conductors are 
grounded it is desirable to design the detector with as small a 
ground current as is feasible, since this current can also contribute 
to the electric shock hazard in instances where conductive probes 
or catheters, filled with conductive fluid are inserted into the heart 
or great vessels. 


A 364. In its requirement for furniture in a flammable anesthetiz- 
ing location to be constructed of conductive materials, the Com- 
mittee specifically intends that any shelves within such furniture 
as well as the top shall also be conductive. F urniture is intended to 
include movzble and permanently installed objects in the room, 
such as stools, tables and cabinets. 
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A 3737. Hazards during transport of anesthetized patients: 
Transportation of patients while an inhalation anesthetic is being 
administered from a machine separate from the table supporting 
the patient has resulted in injury or death of patients. Two hazards 
have been recognized: significant accumulation of electrostatic 
charge and mechanical disruption of the anesthesia circuit. Respira- 
tory tract damage has resulted due to tugging of indwelling tubes 
when the anesthesia machine was not moved with the operating 
table. Asphyxiation resulted when the rebreathing tubes became 
detached and were reconnected to the wrong nipples. 


A 375. Safe Practice for Cylinders Containing Compressed 
Gases. 


Specifications for Cylinders, All cylinders containing com- 
pressed gases, such as anesthetic gases, oxygen, or other gases used ; 
for medicinal purposes, whether these gases be flammable or not, t 
shall comply with the specifications and shall be maintained in 
accordance with regulations of the U.S. Department of Transpor- 
tation. * 


A 3783. Grounding: Patient protection is provided primarily by 
an adequate grounding system. The ungrounded secondary of the 
isolation transformer reduces the cross-sectional area of grounding 
conductors necessary to protect the patient against voltage result- 
lug from fault current by reducing the maximui current in case 
of a single probable fault in the grounding system. The Line Isola- 
tion Moniior is used to provide warning when a single fault occurs. 
Excessive current in the grounding conductors will no. result in a 
hazard to the patient unless a second fault occurs. If the current 
in the grounding system does not exceed ten milliamperes, even 
under feult conditions, the voltage across 10 feet of #12 AWG 
wire will not exceed 0.2 millivolt, and the voltage across ten feet 
of #18 A.W.G. grounding conductor in a flexible cord will not ex- 
ceed 0.8 millivolt. Allowing 0.1 millivolt across each connectoc, 
the voltage between two pieces of patient-connected equipment 
will not exceed two millivolts. 


oe eet 


The Patient Ground Point and grounding connections to it are 
intended to assure that any first fault on the isolated system will be 
detected while the patient and staff are still protected from excessive 
voltage as described above. Prompt location of the fault should be 
made to maintain the integrity and usefulness of this system. 


The Room Ground Point is intended to assure that all elec- 
trically conductive surfaces of the building structure, which may 


“See Appendix C for availability. 
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receive heavy fault currents from ordinary (grounded) circuits, are 
grounded in a manner to bypass these heavy currents from the op- 
erating room. 


A 462. Conductive Flooring. 


A conductive floor serves as a convenient means of electrically 
connecting persons and objects together to prevent the accumula- 
tion of electrostatic charges. 


A resistance not exceding fifty megohms between objects or per- 
sons is generally sufficient 10 prevent accumulation of dangerous 
voltages. The upper limit of 1,000.000 ohms for the resistance of the 
floor has been chosen as meeting this requirement with a reasonable 
factor of safety and with reasonable provision for othsr resistances 
in the conductive path. 


The resistance of some flooring, materials changes with age. 
Floors of such materials should have an initial resistance that per- 
mits changes in resistance with age without exceeding the limits 
prescribed in 4623 and 4624, 


The grounding of the conductive floor to the room grounding 
point is now required to reduce the shock hazard to the electrically 
susceptible patient. 


A 4722, The use of flammable anesthetic agents i, not uncom- 
mon in such areas as in cystoscopy rooms and in emergency 
units. Such areas must be properly equipped for sat: administra- 
tion of hammable agents, and administrative regulations must apply 
unless the use of flammable anesthetics in the area is specifically 
prohibited by an official and specific resolution of the governing 
board of the hospital, and a conspicuous sign detailing the prohi- 
bition is posted in the area. 


A 4732. Personnel. 


One method for electrically connecting all persons to conduc- 
tive floors is through the wearing of shoes conforming to the fol- 
lowing specifications: 


Each shoe having a sole and heel of conductive rubber, conductive 
leather, or equivalent material, should be so fabricated that the resistance 
between a metal electrode placed inside the shoe and making contact 
with the inner sole equivalent in pressure and area to normal contact 
with the foot, and a metai plate making contact with the bottom of the shoe, 
equivalent in pressure and area to normal contact with the floor, shal! be 
not more than 250,000 ohms. 
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APPENDIX B 
SET (1) 


REGULATIONS FOR SAFE PRACTICE IN 
FLAMMABLE ANESTHETIZING LOCATIONS 


The following rules and regulations have been a ae of the Medical 
Staff and by the Administration, NFPA No. 56A and No. 76B-T shall apply 
ir. all anesthetizing locations. 
"(insert Date) (Insert Name of Hospital Authority) 
By reason of their chemical compositions, the following flammable anes- 
thetic agents present a hazard of explosion in anesthetizing locations: 


CycLopropang FLuUROXENE 

Drvinvt Etuer Ernyt CuHLorivg 

Ernyt Erner Erny.enze 
REGULATIONS 


1. Flammable Anesthetizing Location 


(2) Definition: The term flammable anesthetizing location shall mean 


any area of the hospital where flammable anesthetic agents may be adminis- 
tered. 


2. Equipment 


(a) No electrical equipment ~~ that judged by the Engineering De- 
artment of ospital as being in compliance with 


NFPA No. 56A and No. 76B-T shall be used in any flammable anesthetizing 
location. 


(b) When a physician wishes to use his personal electrical equipment, 
it shall first be inspected by the Engineering Department and if judged to 
comply with NFPA No. 56A and 76B-T, be so labelled. 


(ce) Portable X-ray equipment used in flammable anesthetizing locations 
shall be approved for use in hazardous areas. 


(d) Only approved photographic lighting equipment shall be used in 
flammable anesthetizing locations. Because of occasional bursting of bulbs, 


suitable enclosures shall be used to prevent sparks and hot particles from falling 
into the hazardous area. 


(e) Covers shall not be used on unesthesia machines designed for Jam- 
mable anesthetic agents. 


$. Personnel 


(a) Outer garments worn by the operating room personnel and visitors 
shall not include fabrics of silk, wool, or synthetic textile materials such as 
nylon, pulyester, acrylic or acetate, unless such fabrics have been tested and 
found to be antistatic in accordance with the requirements of NFPA No. 56A. 

(b) Silk, wool, or synthetic textile materials, except untreated rayon, 
shall not be permitted in anesthetizing locations as outer garmeiits, or for 
nonapparel purposes, unless such fabrics have been tested and found to be anti- 
static in accordance with the requirements of NFPA No. 56A. Hosiery and 
underclothing in which the entire garment is in close contact with the skin 
may be of silk, wool or synthetic mate~al. 
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(c) All personnel and visitors entering flammable anesthetizing locations 
shall wear conductive footwear or other floor contacting devices which shail 
have been tested on the wearer and found to be satisfactorily conductive. 

(d) It shall be the responsibility of each individual entering a flammable 
anesthetizing location to determine at least once daily that he 1s in electrical 
contact with the conductive floor. Apparatus for testing shall be available. 

{e) Moving of patients from one area to another while a flammable 
anesthetic is being administered shall be prohibited. 

(f) Smoking shall be limited to dressing rooms and lounges with the 
doors leading to the corridor closed. 


4. Practice 


(a) Flammable anesthetic agents shall b< Moyed only in flammable 
anesthetizing locations. 


(b) Woolen and synthetic blankets shall not be permitted in flammable 
anesthetizing locations. 

(c) Electrical connection of patient to the conductive floor shall be 
assured by a low impedance conductive strap in contact with the patient's 
akin with one end of the strap fastened to the metal frame of an operating table 
or shall be electrically interconnected by other means. 


(d) If cautery, electrosurgery or other electrical equipment employing 
an open spark is to be used dus) ar operation, flammable anesthetics shall 
not be used unless the patient's liie would be jeopardized by the selection of 
other anesthetic agents in the combined judgement of the surgeon performing 
the operation and the anesthesivlogist responsible for administration of the 
anesthetic. Flammable germicides or flammable fat solvents shall not be 
applied ior the preoperative preparation of the field. 

(e) When the ground contact signal (red light) lights and/or the audible 
warning sounds, the administration of flammable anesthetic agents shall be 
discontinued when feasible. Following the completion of the operation the 
operating room in which the signal functioned shall not be used until a report 


has been received from the Engineering Department that the electrical defect 
has been remedied. 


5. Enforcement 


It shall be the responsibility of (an anesthesiologist or other 
(name) 

qualified person appointed by the hospital authority to act in that capacity) 
to enforce the above regulations. 


SET (2) 


REGULATIONS FOR SAFE PRACTICE IN 
NONFLAMMABLE ANESTHETIZING LOCATIONS 


The following rules and regulation: ave been adopted by the Medical 
Staff and Administration: NFPA No. SsA and No. 76B-T shall apply in all 
anesthetizing locations. 


(Insert Date) ”” (insert Name of Hospital Authority) 
The use or storage of any of the following mentioned flammable agents 


or germicides shall be prohibited from all operating rooms, delivery rooms 
and other anesthetizing locations in this hospital. 
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By reason of thir chemical composition, these agents present a hazard of 
fire or explosion: 


CyYCLOPROPANE FLUROXENE 
Divinyt ErHer Ernyt CHLoripve 4 
Dreruyt Etnea ETHYLENE 


1. Nonflammable Anesthetizing Location 


(a) Definition: The term Nonflammable Ancsthetizing Location shall 
mean any anesthetizing location permanently used for or intended for the 
exclusive use of nontlammable anesthetizing agents. 


2. Equipment ; 
(a) No electrical equipment except that judged by the Engineering De- 


artment of ‘ Hospital as being in compliance with 
NFPA No. 56A and No. 76B-T shall be used in any anesthetizing location. 


(b) When a physician wishes to use his personal electrical equipment, 
it shall first be inspected by the Engineering Department and if judged to 
comply with NFPA No. 56A and No. 76B-T, be so labelled. 


(c) Photographic lighting equipment shall be of the totally enclosed 
type or so constructed as to prevent the escar of sparks or hot metal particles. 


$. Personnel 


Smoking shail be limited to dressing rooms and lounges with doors leading 
to the corridor closed. 


4. Practice 


(a) The use or storage of flammable anesthetic agents shall be expressly 
prohibited in a nonflammable anesthetizing location. 


(b) If cautery, electrosurgery, or other hot or arcing device is to be used 
during an operation, flammable germicides or flammable {at sclvents shall not 
be applied for preoperative preparation of the skin. 


(c) When the ground contact signal (red light) and/or the audible warn- 
ing sounds, the administration of the anesthetic shall be discontinued when 
feasible. Following the completion of the operation, the operating room in 
which the signal functioned shall not be used until a report has been received 
from the Engineering Department that the electrical defect has been remedied. 


(d) Transportation of patients while an inhalation anesthetic is being 
administered by means of a mobile anesthesia machine shall Se prohibited, 
unless deemed essential for the benefit of the patient in the combined judgement 
of the surgeon and anesthetist. 


‘ 
(e) If in the combined judgemest of the anesthesiologist responsible for 

the administration of the anesthetic and the surgeon performing the operation, 

the life of the patient would be jeopardized by not adminisicring a fammable 

anesthetic agent the following steps shall be taken: | 
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(1) Both surgeon and anesthesiologist i‘clved in the case shall attest 
to the reason for adnuinistering a flammable anesthetic in a nonfammable 
anesthetizing location on the patient's record and in the operating room register. 


(2) The hazard of static sparks shall be reduced by electrically inter- 
connecting the patient, operating room table, anesthesia gas machine, and 
anesthesiologist by wet sheets or other conductive materials. Conductive ac- 
cessories shall be used for the electrically conductive pathways from the anes- 
thesia gas machine to the patient. 


we 
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(3) If cautery, electrosurgery or other electrical equipment employing 
an open spark is fo be used during an operation, flammable anesthetics shall 
not be used unless the patient's life would be jeopardized by the selection of 
other anesthetic agents in the combined judgement of the surgeon performing 
the operation and the anesthesiologist responsible for administration of the 
anesthetic. Flammable germicides or flammable fat solvents shall not be 
applied for the preoperative preparation of the field. 


5. Enforcement. 
{ct shall be the responsibility of (an anes- 
(name) 
thesiologist or other qualified person appointed by the hospital authority to 
act in that capacity) to enforce the above regulations. 


SET (3) 
REGULATIONS FOR SAFE PRACTICE IN MIXED FACILITIES 


The following rules and regulations have been adopted by the Medical 
“i uf and by the Administration. NFPA No. 56A and No. 76B-T shall apply 
a all anesthetizing locations. This hospital is a Mixed Facility. Personnel 
are cautioned as to the existence of both flammable and nonflammabl. anes- 
thetizing locations within this hospital building and the different practices 
which apply to each location. 


‘(Insert Dat) (Insert Name of Hospital Authority) 


Ey reason of their chemical composition, these flammable anesthetic agents 
present a hazard of explosion in anesthetizing locations 


CYCLOPROPANE FLUROXENE 

Drviwyt Erucr Ernyt Cuiorive 

Ernyi Eruer ETHYLENE 
REGULATIONS 


1. Mixed Facility 

(a) Lefinition. The term Mixed Facility shal] .cean a hospital wherein 
flammabie anesthetizing locations and nonflammable anesthetizing locations 
co-exist within the same building allowing interchange of personnel and equip- 
ment between flammable and nonflammable anesthetizing locations. 

(b) Definition. The term flammable anesthetizing location shall mean 
any area of the hospital where flammable anesthetic agents may be admunistered, 

(c) Definition, The term nonflammable anesthetizing location shall mean 
any anesthetizing location permanently used for or intended for the exclusive 
use of nonflammable anesthetizing agents. 


2. Equipment 
(a) No electrical equipment except that judged by the Engineering De- 
artment of Hospital as being in compliance with 
FPA No. 56A and No. 76B-T shall be used in any flammable anesthetizing 
location. 
(b) When a physician wishes to use his personal! electrical equipment, it 
shall first be inspected by the Engineering Department and if yudged to comply 
with NFPA No. 56A and No. 76B-T, be so labelled. 


(c) Portable X-ray equipment used in flammable anesthetizing locations 
shall be approved for use in hazardous areas. 


i 
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(d) Only approved photographic lighting equipment shall be used in 
flammable anesthetizing locations, Because of occasional bursting of bulbs, 
suitable enclosures shall be used to prevent sparks and hot particles © om falling 
into the hazardous area. 


(e) Covers shall rot used on anesthesia machices designed for flam- 
mable anesthetic agents. 


(f) All portable electrical equipment shall mect the requirements for 
flammable anesthetizing locations. 


3. Personnel 


(a) Outer garments worn by the operating room personnel and visitors 
in mixed facilities shall not include fabrics of silk, wool, or synthetic textile 
materials such as rvion, polyester, scrylic or acetate, unles such fabrics have 
been tested and fucud to be antistatic in accordance with the requirements 
of NFPA No. 56A. 


(b) Silk, wool, or synthetic textile materials, except untreated rayon, 
shall not be permitted in mixed facilities as outer garments, or for nonapparel 
purposes, uniess such fabrics nave been tested and found to be antistatic in ac- 
cordance with the requirements of NFPA No. 56A. Hosiery and underclothing 
in which the entire garment is in close contact with the skin may be made of 
silk, wool or synthetic material, 


(c) All personnei and visitors entering all anesthetizing locations in mixed 
facilities shall wear conductive footwear or other floor contacting devices which 
shall ‘\ave been tested on the wearer and found to b+ satisfactorily conductive 


(d) It will be the responsibility of each individual entering an anesthe- 
tizing location of a mixed facility to determine at least once daily that he is in 
electrical contact v ‘th the conductive floor. Apparatus for testing shall be 
available. 


(e) Moving of patients from one area to another while a flammable 
anesthetic is being administered shall be prohibited. 


(f) Smoking shali be limited to dressing rooms and Inunges with the coors 
leading to the corridor closed. 


4. Practice 


(a) Flammable anesthetic agents shall be employed only in flammable 
anesthetizing locations. 

(b) The administration or the intended administration of a flammable 
anesthetic agent shall be brought to the attention of all personnel within the 
flammable anesthetizing location by verbal communication by the anesthesi- 
ologist and by posting prominent signs in the operating room and at all en- 
trances to the operatiw room stating that a flammable anesthetic agent is in use. 

(c) Woolen and synthetic blankets shall not be permitted in anesthetizing 
locations. 

(d) Electrical connection of the patient to the conductive floor in «@ 
flammable ancsthetizing location shall be wsured by a low impedance conduc- 
fave strap in contact with the patient's skin with one en4 of the strap fastened 
to the metal frame of an opcrating table or shall be electrically interconnecied 
by other means. 

(e) If cautery, ¢electrosurgery or other electrical equipment employing 
an open spark is to be used during an operation, fam. ble anesthetics shall 
not be used unless the patient's life would be jeopardized by the selection, of 
other anesthetic agents in the combined judgement of the surgeon performing 
the operation and the aneschesiologist responsible for administration of the 
auesthetic. Flammable germicides and tlammable fat solvents shall not be 
applied for the preoperative preparation of the field. 
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(f) if in the combined judgement of the anesthesiologist responsible for 
the administration of the anesthetic and the surgeon performing the operation, 
the life of the patient would be jeopardized by not iculpiribae a flammable 

°. 


anesthetic agent in a nontiammable anesthetizing location, the following steps 
shall be taken: 


(1) Both surgeon and anesthesiologist involved in the case shall attest to 
the reason for administering a flammable anesthetic in a noatlammable anes- 
thetizing location cn the patient's record and in the operating room register. 


(2) The hazard of static sparks shall be reduced by electrically connecting 
the patient, operating room table, anesthesia gas machine, and anesthesiologist 
by wet sheets or other conductive materials. Conductive accessories shall be 


used for the electrically conductive pathways from the anesthesia gas machine 
to the patient. 


(g) When the ground contact signal (red light) lights and/or the audible 
warning sounds, the administration of flammable anesthetic agents shall be 
discontinued when feasible. Following the completion of the operation the 
operating room in which the signal functioned shall not be used until a report 


has been received from the Fngineering Department that the electrical defect 
has been remedied. 


(bh) Interchange of personnel and portable equipment between flammable 
and nonflammable anesthetizing locations shall be strictly controlled. 


(i) Transportation of patients while an inhalation anesthetic is being ad- 
ministered by means of a mobile anesthesia machine shall be prohibited, 
unless deemed essential for the benefit of the patient in the combined judgement 
of the surgeon and anesthetist. 


5. Enforcement 
It shail be the responsibility of 


lnaese 
(name) 
or other qualified person appointed by the hospital authority to act in that 
capacity) to enforce the above regulations. 


. (an anesthesiologist 
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APPENDIX C. 


Standards Referred to in Standard for the Use of 
Inhalation Anesthetics. 


The following <tandards are referred to in the foregoing Code ar 4 contain 
requirements that must be observed in achievi: g full compliance with the Code. 
Numbered standards preceded by the initials NFPA are available in pocket 
editions from the National Fire frotection Association. They are also included 
in the designated’ volume of the National Fire Codes, also published by the 
National Fire Protection Association, 470 Atlantic Avenue, Boston, MA 02210. 


NFPA 76A, Essential Electrical Systems for Hospitals. 

NFPA No. 90A, Air Conditioning & Ventilating Systems. 

NFPA 70, National Electrical Code, 1971. 

NFPA 78, Lightning Protection Code. 

NFPA 56F, Nonflammable Medical Gas Systems. 

NFPA No. 704M, Identification of the Fire Hazards of Materials. 


Other Publications: 


ANSI Standard, Compressed Gas Cylinder Valve Outlet and Inlet Con- 
nections, B57.1 — 1965. Available from Compressed Gas Association, Inc., 
500 Fifth Ave., New York, N. Y. 10036. 


ANSI Standard, Method of Marking Portable Compressed Gas Containers 
to Identify the Material Contained, Z48.1 — 1954. Available from the 
Compressed Gas Association, 500 Fifth Ave., New York, N. Y. 10036. 


Table on Pressure Relationships and Ventilation of Certain Hospital Areas, 
ASHKAE Guide and Data Book-Applications, published annually. Avail- 
able from American Society of Heating, Refrigerating and Air-Conditioning 
Engineers, Inc., 345 East 47th St., New York, N. Y. 10017. 


Test for Indentation Hardness of Rubber and Plastics by Means of a Durometer, 
ASTM D 2240-68. Available from the American Society for Testing and 
Materials, 1916 Race St., Philadelphia, Pa. 19103. 


Regulations of the United States Department of Transportation outline speci- 
cations for transportation of explosives and dangerous articles (Federal 
Code of Regulations — Title 49 — Parts 171-190). Available from Gov- 
ernment Printing Office, Washington, D. C. 20401 or from the Bureau of 
Explosives, 30 Vesey St., New York, N. Y. 10007. In Canada, the regulations 
of the Board of Transport Commissioners for Canada apply. Available 
from BTC, Union Station, Ottawa, Ontario. 


AATCC Test Method 76-1959 ‘ANSI L14.112 — 1961) — Determination of 
the Electrical Resistivity of Fabrics — included in 1962 Technical Manual. 
Available from the American Association of Textile Chemists and Colorists, 
P.O. Box 886, Durham, N. C. 


Federal Test Method Standard No. 101B, Method 4046. Available from the 
ton, D. C. 20402. 


Superintendent of Documents, U.S. Government Printing Office, Washing- 
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TYPICAL MEDICAL GASC YLINDERS 
VOLUME AND WEIGHT OF AVAILABLE CONTENTS 


Helier | Netrous | Mixtures of Oxygen 


Cydo- | Etmylene 


Gas | Croude | propane | | Oxide | FHetum | COZ 
Rene | 838 i 1200 1600 | 745 1900 ma | 
@70F | (reee) H 

} 
40 40 15 50 20 


Utes 109 181 87 189 78 
Cu. Fe 6 200; 668 287 
Lbvors | 0-12% | 0-9% 0-03 | 0-32% | 0-36 
FARA ARBRE a: 
Gallons 190 100 s) 100 «| | 62 
Uun 38 | «(378 148 378 198 
Mr edntr| 87 | CuFt 13.37} 1337 6.21 13.37 
Lba-ozs | 0-09 | 1-8% 
Gationa 78 108 
D Uter 6 290 cory 306 299 396 
46" edn 17) 176 | CuFt 33.42 ; 10.66 33.42 14.04 1058 13.98 
Lbvors | 3-13%| 3-5% -16% | 0-18 | 3-13% | 1-25 i = 
174 
689 
23.28 
° 
698 795 
2283 3,007 
79.95 | 106.23 
25 ok 
Galiors | 3,268 2,800 1,061 2.655 | 1,408 1,061 | 1,408 
8 Utes | 12.358 10,598 | 4.016 13836 ($331 ‘4018 | 5331 
Mi" od 2 OI) ZIVO | Ou. Ft. 436,50 37438 | 14486) 468.67 | 188.24 | 14:.86/ 188.21 
Lbvors | 50-0 77-64 | 1-75 | 85-15%! 15-94 | ° < 
Galions 
He) ey aes 
GS" od x 817} 2660 | Cu Ft. 
Lbe-ozs 


MOTES: (°) The pressure ond weight of mixed gawes will vary according to the compositon of the mixture, 
(°°) H cytladers of therapy oxygen are alto available which heave @ nominal volume of 2876 ou. in. and contain 
TSO cu. f. of oxygen when filled to a presurs of 7250 psig. @ 70 F. 


{°°") DOT Reguiatons prom bit the filling of cylinders, sizes G of H, with Carbon Dioxide in exces of £0 lbs. 
(3265 gals.) The tabulated weights of the liquified gases, rounded to the nearest % ounce, do not excerd 
He maximum permisutle filling demu ty established by DOT Regulations. 


£9***) Content based on use of DOT 3A2000 cylinders @ 32.5% filling density. (DOT Reg. 73 304 (a) (2) ) 
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APPENDIX E. 
Suggested Procedure in the Event of a Fire or Explosion 


E11 General. 


E11.1 Fires in hospitals € unique problems for hospital personne!, patients 
and fire service personnel. Hoacteals store and use relatively large quantities 
of flammab!- and combustible substances. Oxygen enriched atmospheres are 
often employed in medical therapy, and are utilized routinely during adrninis- 
tration of anesthesia. The presence of flammable and combustible substances 
and oxygen enriched atmospheres under the same roof with nonambulatory 
patients presents an extra-hazardous situation. All hospital personnel! should 
understand the steps to take to save life, preserve limb, and contain sinoke 
and/or limit fire until the fire department arrives, It is recommended that the 
procedures delineated herein, or similar ones, become a part of the fire safety 
regulations of every hospital. 


E12 Steps to Take in the Event of a Fire or Explosion. 


E12.1 The following steps, in the approximate order of their importance, 
should be taken by all personnel, should fire occur. If an explosion occurs, 
and it is not followed by fire, follow the procedure outlined under £.12.2. Ifa 
fire followe an explosion, proceed as follows: 

1. Remove the immediately exposed patient or patients from the site of 
the fire, if their hair or clothing are not burning. If they are burning, extinguish 
the flames (sce E14 and E15). é 


2. Sound the fire alarm by whatever mode the hospital fire plan provides. 


Nore: It is assumed that each hospital has a fire pian, prepared in 
consultation with representatives of the local fire dep -rtment. In such a 
plan, immediate notification of the local fire department is essential. 


3. Close off the supply of oxen to any equipment involved, if this step 
can be accomplished without injury to personnel (see E13). 

4. Close doors to contain smoke and isolate fire. 

(a) remove patients threatened by the fire; 

(b) attempt to extinguish or contain the fire (see E14); 

(c) direct firefighters to the site of the fic-: 


(d) take whatever steps are necessary to protect or evacuate patients in 
adjacent areas. 


Nore 1: In the event of a fire in an operating room while an operative 
procedure on an anesthetized patient is in progress, it may be necessary 
to extinguish the fire prior to removing the patient from the room. 


Nore 2: During an operation, it may be more hazardous to move patients 
than to attempt to extinguish or contain the fire. The surgeon must de- 
termine which step would present the lesser hazard — hurriedly terminating 
an operative procedure or continuing the procedure and exposing the 
memvoers of the operating team and the patient to the hazards stemming 
from the fire. 


E12.2 The following steps are recommended in the event of an explosion in- 
volving inhalation anesthesia apparatus: 


(a) disconnect the patient from the apparatus; 


(b) procure a new gas anesthesia apparatus and make every effort to save 
the life of the patient and prevent injury to him. 
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E12.3 It is essential that all equipment involved in a fire or explosion be 
preserved for examination by an authority attempting to determine the cause. 
Additionally, pertinent administrative data, including photographs, should 
be recorded. It should state: 

(a) whether wearing apparel of all persons in the room at the time of the 
fire or explosion met the reqdirements of Sections 3514 and 3515 of this Code 

(b) whether portable equipment, low voltage instruments, furniture and ac- 
cessorics met the requirements of Articles 2411, 2412, 253, and 254, respec- 
tively, of this standard; 

(c) whether the ventilating. system was being operated in accordance with 
Article 222 of this standard. 


E12.3.1 The area involved, with all involved items in place, should be closed 
off and secured, for later examination by responsible authority. 


E13 Closing off oxygen supply. 


E13.1 In the event of a fire involving equipment connected to an oxygen 
station outlet, the zone valve supplying that station is to be closed (see E16.1 (a)). 


E13.1.1 Immediately, all patients receiving oxygen through the same zone 
valve must be supplied with individual oxygen cylinders. 


Nore: Each gas line to an operating room should have an individual 
zone valve (see NFPA No. 56F). Thus, closing of all valves to one room 
would not endanger patients in other rooms. 


E13.2 If fire involves apparatus supplied by a cylinder of oxygen, it is de- 
sirable to close the cylinder valve, if this can be done without injuring personnel. 


Note: Metz! components of regulators and valves can become ex- 
ceedingly hot if exposed to flame. Personnel are cautioned not to use their 
bare hands to effect closure. 


Ei4 Extinguishment or Containment of Fire. 


E14.1 Fire originating in or involving inhalation anesthesia apparatus gen- 
erally involves combustibled such as rubber. Water or water-based extinguish- 
ment agents are most effective in such fires. 


E14.1.1| Precaution should be observed if line-powered electrical equipr.ent 
is adjacent to or involved in fire, because of the danger of electrocution of 
personnel if streams of water contact live circuits. 

E14.1.2 Before attempting to fight fire with water or a water-based ex- 
tinguishing agent, electrical apparatus should be disconnected from the supply 
outlet, or the supply circuit de-energized at the circuit panel. 

E14.1.3 If such de-energization cannot be accomplished, water should not 
be employed (see E14.2), 


E14.2 Fires involving, or adjacent to, electrical equipment with live circuits 
must be fought with extinguishers suitable for ‘‘Class C”’ fires, in accordance 
with NFPA No. 10. 


E14.3 Fire extinguishers are classified according to the type of fire for which 
each is suited. 

E14.3.1 Fires involving ordinary combustibles such as rubber, plastic, linen, 
wool, paper and the like are called ‘‘Class A” fires. These may be fought with 
water or water-based extinguishing agents. Hose iines are suitable for this 
purpose. Portable extinguishers suitable for ‘‘Class A’ fires are identified with 
the latter A contained in a (if colored) green triangle. 
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E14.3.2 “Class B”’ fires involve flammable liquids and should be fought only 
with an extinguisher identified by a letter B contained in a (if colored) red square. 

E14.3.3 “Class C” fires involve electrical equipment and should be fought 
only with an extinguisher identified by a letter C contained in a (if colored) 
blue circle. 

E14.3.4 Carbon dioxide and some dry powder extinguishers are labeled for 
“Class B” and “Class C” fires. Some dry powder units may be used for all 
three types. (See NFPA No. 10, Appendix B). 


E15 Protection of Patients and Personnel. 


E15.1 Serious and even fatal burns of the skin or lungs, from inhaling heated 

gases, are possible. Thus, it is essential that patients be removed from the 

scene of the fire whenever practical. Where an anesthetized patient is con- 

nected to a burning piece of equipment, it may be more practical as the initial 

step to remove the equipment and/or extinguish the fire than to remove the 

patient. 

E15.2 Noxious gases produced by fire constitute a threat to life from asphyxia, 

beyond the thermal burn problem. i 


E15.2.1 Personnel are cautioned nat to remain in the fire area after patients 
are evacuated, unless they are wearing proper emergency apparatus. 


E16 Indoctrination of Personnel. 


E16.1 It is highly desirable that personnel involved in the care of patients, 
including nurses, aides, ward secretaries, and physicians, irrespective of whether 
they are involved in anesthesia practices, be thoroughly indoctrinated in all i 
aspects of fire safety, including: i 


1, The location of zone valves of nonflammable medical gas systems, and 
the station outlets controlled by each valve. 


I 
5 
2. The location of electrical service boxes, and the areas served thereby. i 
3. The location and proper use of fire extinguishers. (See Note 1, E14.2.) i 
4. The recommended methods and routes for evacuating patients. (See 


Hospital Fire Plan). } 

5. The steps involved in carrying out the fire plan of the hospital. | 
6. The location of fire alarm boxes, or knowledge of other methods for i 
summoning the fire department. j 

! 


E16.2 To ensure that personnel are familiar with the procedures outlined above, 
regular instructive sessions and fire drills should be held. 
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APPENDIX F 
RELATED HAZARDS AND SAFEGUARDS 


Fi. General. 


Fil, The gas anesthesia apparatus and anesthetic ventilators constitute essential 
items (ir, most cases) for the adininistration of inhalation anesthesia. Th) safe 
use of these devices is predicated upon their cleanliness and proper function, 
as well as an understanding of their proper operation, maintenance and repair. 


F2. Selection of a gas anesthesia apparatus. 


F21. The individual selecting a gas anesthesia apparatus, either for initial pur- 
chase or for application in a given case, should be certain that the apparatus is 
the proper one for the given application or applications, and that it is in good 
repair. See Appendices F3, Suggested Method for Assuring Proper Delivery 
of Oxygen and Nitrous Oxide; F4, Disposable Masks, Bags, Tubing and Bellows; 
and F5, Decontamination and Cleansing of Reusable Items. 


F3. Suggested method for assuring proper delivery of oxygen and nitrous 
oxide. 


F31. This method is recommended to prevent delivery of a gas differeat from 
that indicated by the flowmeters, and to detect mixing of gases inside the machine 
that may result i : delivery of dangerous gas mixtures to the patient. The follow- 
ing materials are needed: 


three feet of anesthesia delivery hose 

an accurate oxygen meter, analyser or detector (see 3372); this device 
may be of the paramagnetic, platinum electrode, gas chromatographic or 
mass spectrometer type. 


F32. Detailed steps of a method of testing anesthesia machines to assure 
the absence of hazard due to crossed connections between oxygen and 
nitrous oxide. 


F321. Premises: 


F3211. It is reasonable to conclude that no hazardous cross connections or 
cross leakages are present if gas from the only source available is delivered by 
only those valves intended for that gas, and that no gas is delivered by those 
valves when their intended source is unavaiiable, but other sources are available. 


¥3212. {tis not necessary to know the composition of a gas in order to deter- 
mine the extent of the circuit it supplies. 


¥3213. The operation of the oxygen circuit is independent, but the operation 
of sone or all of the other circuits may be at least partially dependent on the 
operability of the oxygen circuit, e.g., fail safe valves. 


¥322. Method: 


¥3221. All anesthesia machines have at least one source of oxygen. This may 
be a large cylinder, one or two small cylinders, or a pipeline supply. Some 


ie 
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machines have two such sources, and a very few have all three. Each should be 
tested separately. Proceed as follows: 


F3222. Disconnect all gas sources and open all needle valves and flush valves 
until all gas has stopped flowing from the machine outlet. Then close all needle 
valves and flush valves. Be certain that ail cylinder pressure gauges read zero. 
Connect an oxygen cylinder to an oxygen hanger yoke and open the cylinder 
valve. Pressure must rise in the corresponding oxygen pressure gauge only. 
Close the cylinder valve. 


F3223. Repeat Paragraph F3222 exactly for each oxygen hanger yoke, in- 
cludin, —7 fed by high pressure lines from large cylinders. i cave the cylinder 
in the last hanger yoke tested, with the cylinder valve open. 


F3224. Open in succession and leav= open all the needle valves for gases 
other than oxygen. Brieily open any flush valve for a gas other than oxygen. No 
flow should occur at the machine outlet. An easy way to test for gas flow is to 
simply place the machine outlet tube in a glass of water and observe bubbling. 
Stand clear when flush valves are operated. 


F3225. Open and close in succession each of the oxygen needle valves, in- 
cluding any which provide an independent source of oxygen for vaporizers, and 
the oxygen flush valve. Flow should occur at the associated flowmeter or the 
machine outlet each time a valve is opened. 


F3226. If the machine is equipped for a pipeline oxy~-n supply, close the 
oxygen cylinder valve and open the oxygen flush valve. When gas stops flowing 
at the machine outlet, close the flush valve and all needle valves and connect 
the oxygen pipeline inlet to an oxygen pipeline outlet with the oxygen supply hose. 
Yhen repeat F3224 and F3225. 


F3227. Since it is now established that oxygen ts delivered to the oxygen 
needle and flush valves, and ts not delivered to any other needle or flush valve, 
it remains to determine that it and it alone is also available to perform any other 
function for which it is essential. A valve which shuts off the supply of any other 

as to the appropriate needle valve in the event of oxygen supply pressure 
failure, commonly called ‘‘fail safe’’ valve, performs such a function. It should be 
tested as follows: 


F3228. Disconnect the pipeline supply and o the oxygen flush valve until 
flow stops at the machine outlet, then close the flush valve. Install a cylinder of 
nitrous oxide in one hanger yoke, open the cylinder valve, and note the pressure 
on all cylinder pressure gauges. Only the nitrous oxide gauge should show any 
pressure. 


F3$229. Open in succession and leave open all the needle valves for gas other 
than nitrous oxide. Briefly open any flush valve for a gas other than nitrous oxide. 
No flow should occur at the machine outlet, nor at any flowmeter. 


Note: An easy way to test for gas flow is to simply place the machine outlet 
tube in a glass of water and observe bubbling. Stand clear when fiash 
valves are operated. 


¥3230. Open and close in succession each of the nitrous oxide needle valves 
and nitrous oxid= flush valves. If any delivers flow, all should do so. 


F3231. If neither the nitrous oxide needle valves nor the nitrous oxide flush 
valve deliver flow, open the oxygen cylinder valve and repeat F3229 and 
F3230. Each nitrous oxide needle valve and flush valve should deliver flow 
to the machine outlet. 


488 


a a i SAREE tah AN att a obi ntti an, 
é 
SeA--.2 INHALATION ANESTHETICS 


F3252. Close the nitrous oxide cylinder valve and open a nitrous oxide needle 
valve until all gas stops flowing, then remove the nitrous oxide cylinder and close 
the needle vaive. Repeat F3228, F3229. F3230 and F3231 using any other 
nitrous oxide yoke. 


¥3233. If the machine is equipped for a pipeline nitrous oxide supply, close 
the nitrous oxide cylinder valve and Open a nitrous oxide needle valve until 
all gas stops flowing, then close all needle valves and flush valves. Connect 
the nitrous oxide pipeline inlet with a nitrous oxide pipeline outlet with the nitrous 
oxide supply hose. Then repeat F3229, F3230 and F3231, 


F4, Disposable masks, bags, tubing and bellows. 


F41. It is well recognized that newer technologies often lead to the introduc- 
tion of new equipment and techniques, which in turn may lead to new hazaras, 
or the potenuation of old ones. Por example, the use of disposable and non- 
distensable conductive accessories potentiate the hazards of excessive airway 
pressures. These components should be employed only when it is assured that 
system pressure cannot become excessive. 


F411. Many plastic items are combustible. Mest of these materials will emit 
toxic compounds when subjected to thermal decomposition. Special care must be 
exercised during storage, use and disposal of these items, to preclude accidental 
ignition. Due consideration must be given to on site storage of trash prior to 
removal from the operating suite. The presence of these items on the hospital 
premises contributed significantly to the solid waste disposal problem facing 
the modern hospital. 


F4111. The Committee recommends that purchasing policies of the in- 
stitution, as well as the practices of individual physicians and nurses, take into 
consideration the multiple problems posed by plastic items, and limit purchases 
and use of them to those items deemed essential for the -re. -r function of the 
institution. 


¥5, Decontamination and routine cleansing of reusable items. 


F51. Under certain circumstances infectious Organisms can be cultured 
from the breathing passages of ventilators, anestnesia valves, absorbers, tubing, 
bags, masks and connectors. Some of these organisms can remain viable for 
many days. Although evidence that cross infection frorn such sources can and 
does occur is very scanty, it is suggested that the user of such equipment con- 
sider implementation of one of the following methods. Mechanical cleansing 
with Si and water should precede sterilization. Alternative approaches to 
routine cleansing include: 


F5it. Mechanical cleansing with soap and water, followed with air drying 
in a stream of compressed air. ; 


F512. Mechanical cleansing with soap and water, followed by exposure to a 
preparat.on such as a dialdehyde solution. 


F513. Mechanical cleansing with soap and water, followed by ethylene 
oxide, steam, or dry heat sterilization. 


¥52. Following gross contamination, the step outlined in F512 or F513 should 
be employed. 


Nore 1. Whenever ethylene oxide or dialdehyde is used, care must be 
taken to assure complete removal of residuals. 


i 


APPENDIX F 56A-93 
Nore 2. Recommendations for cleansing and sterilization 


supplied by 
manufacturer of the iter of equipinent should be followed. 


F521. External contamination of the gas 
and other equipment employed on and aroun 
taminated externally as well as internally. Cle 
as well as immediately after use in an infectio 


anesthesia apparatus, ventilator 
d the patient may become con- 
ansing atleast at weekly intervals, 
us Case, is likewise recommended. 
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FLAMMANLE ANFSTHETIZING LOCATIONS 


464. Inverconnecting Conductive Accessories. 


4641, All accessories which are required to be resilient or 
widle ou the anesthesia machine, and which form part of an inter. 
cunnecting electrically conductive pathway, such as tubing, in- 
halers, rebreathing bags, headstraps, retainers, face masks, hand- 
bulbs and similar items shall be of conductive material throughout 
Llectric resistance of such accessories shall be not greater than on 
megohm when tested as specified in 4651 


NOTE: When a nonconductive endotracheal catheter is in use, the 
conductive path from the patient to the anesthesia machine should b& 
maintained by the use of a conductive head strap 


4642. Tubing and connectors used for suctioning shall pro- 
vide a continuous electrically conductive pathway to the vacuuin 
bottle and to the vacuum outlet. The materials used sha!l be con- 
ductive throughout, or where it is necessary for visual monitoring 
may be of antistatic material with aatistatic properties good ‘or the 
specified life* of the material provided they embody a continuous 
integral conductive pathway designed so that in normal use the 
conductive pathway shall make and maintain conductive contact 
with conducting materials. Electric resistance of such tubing and 
connectors shall be not greater than one megohm when tested as 
specified in 465. 

*“Specified life” refers to the permanence of the antistatic property with 
respect to the stated life of the nuaterial, includin storage, and is of particular 


importance if the material is expected to be and cleaned (¢.g., washed) 
several umes 


4643. All belting used in . nnection with rotating machinery 
shall have incorporated in it sufficient conductive material to pre- 
vent the development of electrostatic charges. A conductive pulley 
shall be used. 


NOTE: The conductivity of the path from the pulley to the ground 
( ‘vould be considered. If bali bearings ar» used, the contact between the 
ils and the races will probably be sufncient when bearings are lubri 
cated with graphited oil or grease. If sleeve bearings are wed some means 

of conducting the charge from the pulley should be provided 


4644. Items which are not parts of a machine should be of 
conductive materials throughout, particularly where the item is 
depended on to provide a conductive pathway between other 
conductive items and/or the patient (see note after 4641). For es- 
sential elements in surgery, such as prosthetic and therapeutic de- 
vices, bacterial barriers, instruments, gloves (thermoplastic: for 
example, PVC), or bio-mechanical equipment, antistatic materials 
should be used if conductive materials are not available or im- 
practical. Regular materials may be used in approved devices 
shown by test to be nonhazardous, 
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IN THLE UNITED STATES DISTRICY CouRr | 
VCR THE NORTHERN DISTRICT OF NEW YOUK 
BRUNSWICK CORPORATION, ) 
and ) 
SHERWOOD MEDICAL INDUSTRIES, INC.,) 
Pl- tiffs. ) 
N. ) Civil Action No. 68-Cv-25 
DAVID S. SHERIDAN, ) 
and ) 


NATIONAL CATHETER CORPORATION, ) 


Defendants. ) 


ANSWER OF DEFENDANTS, DAVID S. SHERIDAN AND | 


| 
First Defense | 

Neither the complaint, nor any count thereof, states a claim 
upon which relief can be granted to plaintiffs against either defen- 
dant. 

Second Defense 

The Dasic dispute between the parties is whether or not 
Brunswick Corporation has breached its contract with. Puvid S. 
Sheridan. Secondarily there is involved the question whether such 


breach, if established, amounts to a constructive temnination of 


the contract by Brunswick Corporation. Brunswick Corporation, as 


plaintiff, is not entitled to use declaratory judgment procedures to 
establish its defense. 

1. Defendants admit the allegations of numbered paragraphs 
1, 2,3 and 4, in Count I of the Complaint. 

2. Defendants deny the allegations contained in numbered 
paragraph 5, of Count I, and aver instead that on or about February | 


18, 1960 a master contract was entered into between David S$. Sherian, 
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Sheridan Catheter and Instrument Corporation and the then Brunswick- 
Balke-Collender Cerporation. Said master contract included the 
employment agreement attached to the complaint as Exhibit p. Defen- 
dants deny the characterizations contained in the remainder of 
numbered Paragraph S, but admit that on or about November 22, 1966, 
Sheridan Catheter ané Instrument Corporation was merged with Bruns- 
wick Corporation. 

3. Defendants admit the allegations of numbered paragraph 6 
of Count I, except that they deny the statement with respect,to the 
authority and jurisdiction of the Aloe Division over operations of 
the facility at Argyle. ~ 


4. Defendants deny the allegations of numbered Paragraph 7, 
of Count I, and state instead that the successful growth and profit 
was attributable to the contributions of David S. Sheridan. 

5. Defendants admit the first sentence of nunbered Paragraph 
8, of Count 1; but deny all of the renainder and, particularly, that 
David S. Sheridan voluntarily gave up any of the prerogatives to 
which he was entitled under his contract. 

6. The allegations contained in numbered paragraph 9, of 
Count I, are irrelevant in that the fact that Brunswick Corporation 
may have paid David S. Sheridan did not give it any right to strip 
him of the avthurity to which he was entitled by contract. 

7. Defendants admit the allegations of numbered Paragraph 10, 
of Count 2. 

8. Defendants state that the allegations contained in 
numbered paragraph 11, of Count I, are self-serving declarations 
and deny that Brunswick Corporation ever made any bona fide effort 
to restore David 3. Siieridan to the Posilion to which he was entitled 


by contract. 


9. Defendants admit that David §. Sheridan never appeared for | 


work at the North Argyle facility subsequent to October 9, 1967. They 


deny the remainder of the allegations in numbered Paragraph 12, of 
Count I, except that defendant, David s. Sheridan, admits that he has 


asserted that Brunswick Corporation, by its breach, wrongfully 
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teminuted his contract. 

10. Defendants deny the allegations in numbered paragraph 13, 
of Count I, and further deny that plaintiffs are entitled to any of 
the relief requested in said count. 

11. In response to Count II, defendants raise the same de- 
fenses pleaded in response to Count I and, in addition, state that 
they are without knowledge or infomnation which is sufficient to | 


fonn a belief with respect to the truth of the allegations contained 


in numbered paragraph 3, of Count II, and, therefore, deny the same 
and demand strict proof thereof. Further, in response to numbered 
paragraph 3, of Count II, defendants state that any transfer of 
assets to Sherwood Medical Industries, Inc., was required by contract 


to be made in preservation and recognition of the rights of 


Javid S. | 


Sheridan. 


12. Defendants deny the allegations in numbered paragraph 4 


of Count, 11. 


13. Defendants deny the allegations in nunbered Paragraph 7 


4% 


of Count II, and state that since the contract speaks for itself, 
any contentions based thereon must be governed by reference to the 


tenns of the instrument. Defendants further state that David Ss. 
Sheridan lived up to the obligations of his contract until it was 
wrongfully tenninated by Plaintiff, Brunswick Corporation, after 
which he was no longer bound by any of its temns. 

14. Since the contract speaks for itself, any contentions 
based thereon must be governed by reference to the tems of the 


instrument. Defendants deny the allegations contained in numbered 


paragraph 8, of Count II. 


15. Defendants state that Brunswick Corporation had no trade 

secrets as are alleged in numbered Paragraph 9, of Count Il. Tes j 

¢ expertise was gained from David S. Sheridan by virtue of the contracts | 

which it entered into with him. Brunswick Corporation's position in 
the industry was acquired by its exploitation of David S. Sheridan. 
Defendants, therefore, deny the allegations of nunbered paragraph 9, 


in Count IT. 


HOGAN @ HARTSON 
BIB CONNECTICUT AVENUE 
Wasninctow, 0. C. 20006 


497 | 
| 


16. Defendants deny the allegations contained in nunbered 
Paragraph 10, of Count Il, and state that David S. Sheridan has made no 
long-range plans to date. He has been impeded in his progress | 
towards obtaining gainful employment by the misrepresentations of as 
Brunswick Corporation to the effect that he is still subject to its 
control and direction as an employee and by reason of the teminated 


contracts. The remainder of numbered Paragraph 10 is conjecture and 


warrants no response. 


17. Defendants deny the allegations contained in numbered 


paragraph 11 of Count II and further deny that plaintiffs are entitled 
to any of the various fonns of relief requested in said Count. 

18. In response to Count II1, defendants reassert all of the | 
defenses and contentions made with reference to the claims and alle- 
gations made in Counts I and II. 


19. Defendants deny the allegations in numbered paragraph 9 H 


3 i 


of Count III, and state that any employees which they have, cane to 
f them in the exercise of their own free will and not in violation of 

any contractual rights of plaintiffs. 

20. Defendants, although legally free to compete, deny the 
allegations as made in numbered Paragraphs 10 and Hoe Count IIl. 
Defendants should not be required to answer such speculative allega- 
tions. 

21. Defendants deny that plaintiffs are entitled to any of 
the relief requested in Count III. 

22. In response to Count IV, defendants reassert all of the 


defenses and contentions made with reference to the claims and alle- 


gations made in Counts I, II and III. They further state that the 
license agreement was a part of the master contract executed on or 
about February 18, 1960 and contend that any claims based thereon 

be made with reference to the specific tenns of the document which | 


] 
speaks for itself. 
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envered into on or about February 18, 1960. Plaintiffs should not 


be entitled to take advantage of some parts of the contract, while 
disavowing other portions of it which they conclude are not as much 
to their advantage. Sherwood Medical Industries, Inc., accepted 
transfer of facilities and exchanged its stock with full knowledge of 
relevant circumstances and, therefore, obtained no greater rights 
than Brunswick Corporation had. The recitation of past royalty pay- 
ments is not relevant and is made in an apparent attempt to convince 
the Court that David S. Sheridan has already obtained the considera- 
tion for which he bargained. However, the payment of royalties does 
not entitle Brunswick Corporation to breach other portions of the 
contract with impunity. 

24. Defendant, David S. Sheridan, contends that when Bruns- 
wick Corporation breached his contract, a constructive temination 
occurred, so that no part of it remained in force and effect. This 
contention is based upon the premise that Brunswick Corporation is 
not entitled to avail itself of what it considers io be the favorable 
portions of the contract at the same time that it repudiates the 
remainder and this contention fully answers numbered paragraph 8, 
in Count IV: 

25. Defendants deny the allegations contained in numbered 
paragraph 9, of Count IV. 

26, Defendants deny that plaintiffs are entitled to any of 
the relief requested in Count IV and specifically state that there 
is no basis for the implied contention that David $. Sheridan has 
made any threats or has attempted to hinder or interfere with either 
plaintiff in the legitimate or lawful pursuits in which they may be 
engaged. 

27. Defendants further deny each and every other material 
allegation contained in the complaint, or any count thereof, which is 
not herein specifically answered. 

Fourth Defense 
Plaintiffs' claims are barred by a failure of consideration 


with respect to the contracts from which plaintiffs' alleged rights 


ae 
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are derived, in that those contracts entitled defendant, David S. 


Sheridan, to be and renain head of the catheter operation at the 


plant in Argyle, New Youk. 


Fifth Defense 


Plaintiffs' demands for equitable relief are barred by reason 
of the fact that plaintiffs do not have clean hands and equitabl2> 
relief is not available to plaintiffs who have not acted equitably 


themselves. 
Sixth Defense 
Plaintiffs’ claims are barred by the appropriate public policy 


considerations applicable in the tate of New York. 


Seventh Defense 
The noncompete agreenent which Plaintiffs by this action 
attempt to enforce is unenforceable and unreasonable in that it is 


unlimited in time, area and circumstance and too broad to be given 


legal effect. 


Plaintiffs are estopped from asserting any clains based on 
the contracts fron which plaintiffs' alleged rights are derived, 
since plaintiffs themselves have destroyed the consideration on 
which such contracts were based. 

COUNTERCLAIM 

Comes now defendant, David S. Sheridan, and in support of 
his counterclaim against plaintiffs, Brunswick Corporation, and 
Sherwood Medical Industries, Inc., fonnerly known as Argyle Medical 
Industries, Inc., states as follows: 

Count I 
a. Prior to February 18, 1960 cre a es was the major 


etn eas i a Beets “ 


stockholder in Sheridan Catheter and ES Corporation, whose 
OA I CT OT CCC CINTA nt 


productive facilities were Pen in. Argyle, New York. Counter-__ 
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claimant was also its Soundeu and president and his inventive skill 
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and technology were major assets of that corporation. 
2. During the latter part of 1959 Brunswick Corporation, then 

Brunswick- Balke-Collender Corporation, entered into negotiations to 
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purchase Sheridan Catheter and Instrument Corporation. Integral 


parts of the proposal made by Brunswick Corporation were the ucquisi- 


tion of the exclusive license to make, use and sell catheter products 


covered by certain designated patents and processes owned by David 5S. 


are 


Sheridan and the acquisition of David S. Sheridan's professional 
services on a full time, long tern, employment contract basis. 
é 3 David S. Sheridan and Sheridan Catheter and Instrunent ! 
Yar, Corporation accepted one of various Proposals made by Brunswick 
‘Oo Corporation and on or about February 18, 1960 a master contract was 


I ia ee 
ion ' executed. A copy of that contract, and its exhibits A, 6, ¢, 0D and 


E, are attached hereto as Exhibit 1. 
sa 4. The execution of exhibit D and exhibit LC to the master 
sna oie Nand ha aaron de 
contract were conditions precedent to the execution of the master 
contract and fonned essential and necessary parts of the consideration 
a therefor. 
5. David S. Sheridan from the inception of Brunswick Cor- | 
6 poration's operation occupied the office of president and was the 
head of the operations at Argyle, New York. He continued to serve 


in this capacity even after the merger of Sheridan Catheter and 


Instrunent Corporation with Brunswick Corporation, which merger was | 


wy 


accomplished upon the express condition that it should have no ad- | 
verse effect upon the contractual rights of David S. Sheridan. 


6. Although such activities were first unnoticed, Brunswick | 


Corporation embarked upon a course of conduct designed to relegate 
David §. Sheridan to an inferior position at the Argyle plant, and, 
thereby attempted to deprive him of the rights and prerogatives 
guaranteed by his contract. This course of conduct culminated when, | 
vale by letter dated Septenber 19, 1967, J. N. Willian, head of Brunswick 
Corporation's Health and Science Divisions, advised David S. Sheridan 


ies % that he had no duties at the Argyle plant, other than to spearhead 


product development. In that same communication, J. N. Willman 
advised David S. Sheridan that he would repudiate, before the 


employees at Argyle and elsewhere, any effort on the part of David S. 


Sheridan to re-establish his position on the organizational charts. 
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7. The course oF conduct complained of Conslitutcd an unlaw- 


ful temiination of the contractual relationship between David § 


Sheridan and Brunswick Corporation. 


8. By the tenns of the enployment agreenent, Brunswick 


Corporation could legally terminate the rela 
years, beginning from February 26, 1960, onl 


notice of its election to temninate six mont 


tionship after five 
y by giving written 


hs prior to the next 


anniversary date of the contract. In Septenber 1967 the earliest 


date on which Brunswick Corporation could ha 


ve legally tenninated 


the enployment contract of David s. Sheridan was February 26, 1969. 


9. By its breach and constructive t 
tract, Brunswick Corporation has deprived co 
S. Sheridan, of Compensation to which he was 
great damage in the sum of Thirty-four Thous 
nine and 75/100 Dollars ($34,179.75) . 


WHEREFORE, counterclaimant, David S. 


emnination of the con- 
unterclaimant, David 
entitled, all to his 


and One Hundred Seventy- 


Sheridan, demands 


judgment against plaintiff, Brunswick Corporation, for Salary through 


what would have been the remainder of his en 


ployment contract in the 


sum of Thirty-four Thousand One Hundred Seventy-nine and75/100 


Dollars ($34 179.75) , plus interest at the rate of six per cent per 


annum, the costs of this action and such oth 
relief as may be warranted, 


Count IT 


er further and proper 


ae Defendant, David Ss. Sheridan, herein realleges the alle- 


gations contained in numbered paragraphs 1, 


of Count I of this counterclaim. 


e, 32, 4,5, 6, 7 and & 


2. By breaching the Contract, Brunswick Corporation construc- 


tively tenninated the contractual relationship which had previously 


existed between Brunswick Corporation and Da 
it no longer had any legal right to use the 
previously licensed and assigned to it by Da 
addition to the breach alleged, counterclaim 
centends that there has been a partial failu 


which induced him to enter into the license 


vid S. Sheridan &0 that 
patents and processes 
vid S. Sheridan. In 
ant, David $. Sheridan, 
re of the consideration 


agreement. 


ene oe 


an 
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3. Plaintiffs, Brunswick Corporation and Sherwood Medical 


Industries, Inc., despite appropriate demands to cease and desist, 


continue to proceed upon the basis of the tenninated license agrce- 


ment and thereby infringe upon the patents or processes owned by 
counterclaimant, David S. Sheridan In doing so, plaintiffs avail | 
thenselves cf the portions of the contract which they consider bene- | 
ficial, having rejected the portions they chose to disregard, all to 

counterclaimant's great damage in the amount of One Hundred Thousand 
Dollars ($100,000.00) , which damage continues to increase with every | 


day that Brunswick Corporation and Sherwood Medical Industries, Inc., 


35 } 


{ 


procecd upon the basis of the terminated license agreement and infringe 
upon te pete or processes owned by counterclaimant, David S. 
Sheridan. 

WHEREFORE, counterclaimant, David S. Sheridan, demands judg- 
ment against plaintiffs, Brunswick Corporation and Sherwood Medical | 
Industries, Inc., jointly and severally, in the sum of One Hundred | 
Thousand Dollars ($100,000.00) ,- from September 49, 1967 to date and 
continuing at the rate of Fifty Thousand Dollars ($50,000.00) per | 
quarter thereafter until this cause is finally determined, together 
with interest at the rate of six per cent per annum, the costs of 
this action and such further and proper relief as may be warranted. 

In addition, counterclaimant prays that pending a final 
disposition of this cause, plaintiffs be temporarily restrained and 
preliminarily enjoined from infringing upon the patents or processes 
which he owns, which were licensed under the tenns of the master 
contract dated February 18, 1960 or otherwise thereafter made avail- 
able to plaintiffs as a result of such master contract, and which 
reverted to counterclaimant upon the tennination of the contract by 
Brunswick Corporation on September 19, 1967. Further, counterclaimant 
prays that plaintiffs be pennanently enjoined from infringing on the 
patents and processes aforesaid and from further production, sale or 
distribution of any and all products enbodying any such paterts or 
processes. 

Count IIL 


1. Counterclaimant, David S. Sheridan, herein realleges the 


roentgen YEN carm amen + ore NR NEE St NT CEE A Ne re seg: re 


es 


HOGAN & HARTSON 


818 CONNECTICUT AVENUE 
Wasnincron 0. C. 20006 


allegations contained in nunbevred paragraplis 1,2, 3, 4, 5, &, 7: and 
8, of Count I of the counterclaim. 

2. Despite its breach and constructive tennination of the 
contract on Septe;”er 19, 1967, Brunswick Corporation has continued 
to interfere with counterclaimant's right and opportunity to establish 
a new business relationship for himself to replace that which was 
taken away from him as a result of Brunswick Corporation's breach of 
contract. For a considerable period of time and when it served 
Brunswick Corporation's Purposes, misrepresentations were made both 
to its enployees and to the public that David S. Sheridan was still | 
employed by and working for’ Brunswick Corporation. In addition, 
misrepresentations were made that hindered cour*erclaimant and inter 
fered with his opportunity to become productively engaged in the pro- 
duction and manufacture of Products in the catheter line because of 
the impvession created that he was unable to do so because of con- 
tinuing controls exercised by the Brunswick Corporation. 

3. In making such misrepresentations Brunswick Corporation 
has misled the public into believing that David S. Sheridan is still 
in its employ and subject to its controls and has attempted to secure 
for itself the advantage accruing to David S. Sheridan's name, repu- 
tatior and good will in catheter and medical tubing products lines, 
all to his great damage in the sum of One Hundred Thousand Dollars 
($100,000.00). 

WHEREFORE, counterclaimant, David S. Sheridan, demands judg- 
ment against plaintiff, Brunswick Corporation, in the sum of One 
Hundred Thousand Dollars ($100,000.00) , together with interest at the 
rate of six per cent per annum, the costs of this action and such 


further and proper relief as may be warranted. 


In addition, counterclaimant prays that pending a final de- 


ternination of this cause, plaintiff be temporarily restrained, pre- 
liminarily enjoined and pennanently enjoined from making any misrepre- 
sentations with reference to (1) any continuing enployment relation- 
ship between counterclaimant and Brunswick Corporation or Sherwood 


Medical Industries, Ine.; (2) any continuing contractual obligations | 


EER rr enn meENrnee nce «~ yam eg stat cendidh ome eeanaementmenemmms anaes ope 
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to cither Plaintiff; or (3) from making any statement which would 


impair or otherwise interfere with counterclaimant's attempt to 
re-establish his productive Capacity, either in his own name or by 
the establishment of a business relationship with other persons, 
finns or organizations, 


Count IV 


1. From October 1, 1966 through June 1967, Brunswick Corpora- | 


tion used a portion of real property owned by counterclaimant, David 
S. Sheridan, and located immediately adjacent to Brunswick Corpora- 
tion's plant at North Argyle, New York, as a parking lot for 
approximately fifty automobiles belonging to its personnel. From 


July 1, 1967 through October 1967, the number of automobiles belong- 


ing to Brunswick Corporation employees and parked on counterclaimant's 


land increased to one hundred and then to one hundred and titty, 

2. During this period of Brunswick's use, negotiations for 
appropriate compensation were in Progress and counterclaimant never 
acquiesced to the gratuitous use of his property. Despite its 
conmencement of these negotiations, Brunswick Corporation never com- 
pleted the negotiations and has permitted its employees and agents 
continued use of the land, with full knowledge that said use was to 
be conditioned on the Payment of just and adequate compensation to 
counterclaimant, David S. Sheridan. 

3. Despite the obligations aforesaid, and despite numerous 
demands for Payment, Brunswick Corporation has failed and refused to 
make payment, all to counterclaimant's great damage in the sum of 
Ten Thousand Dollars ($10,000.00) . 

WHEREFORE, counterclaimant demands judgment against plaintiff 
Brunswick Corporation, in the sum of Tea Thousand Dollars ($10,000.00) 
together with interest at the rate of six per cent per annum, the 
costs of this action and such further and proper relief as may be 


warranted. 


«* 
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By Gf. : 
Jgiin F. Arness 
co 

o—~ ) £ / 
By*... Aerts rae (4. ame any It 


Francis T. Coleman, Jr. 


815 Connecticut Avenue, N.W. | 
Washington, D. C. 20006 | 
298-5500 


DEGRATFE, FOY, CONWAY & HOLT-I!ARRIS 


90 State Strect 
Albany, New York 
Attorneys for Defendants and | 

Counterclaimant. 


Defendants and counterclaimant demand a trial by jury en 


all issues presented in the complaint and unterclaim. 


HOGAN & IJARTSON 


oni mn, 


ttorneys for Defendants and 
Counterclaimant. 


A copy of the foregoing answer and counterclaim was mailed, 
postage prepaid, this day of May, 1968, to Ainsworth, Sullivan, 
Tracy & Knauf, Esqs., 75 State Street, Albany, New York 12207, and 
to Mayer, Friedlich, Spiess, Tierney, Brown & Platt, Esqs., 231 
South LaSalle Street, Chicago, Illinois 60604, attorneys for plaintifis. 


DEGRATFE, FOY, CONWAY & HOLT-HARRIS 


BY ONS INI asia 
William F. ~ Conway 
Attorneys for Defendants and 


Counterclaimant. 


Ih THY UNITAS STATAS DISTRIOT 207; POA Tus 
NORTH RN DISTRICT OF N'Y YoaX 


'BAUISNICK CORPCARTION, and 
SMe Wt) UAUICGAL ILOUSTAINS INC, 


ae gree ee 


: 
Platatirrs, 
-Ogatnst- 
‘DAVID 3. CHAATDAN and a 


N4TIONsL CATHGTAR CORPORATION, 


Defenlantn, 
Ree eeRReNenn Rise entertain gs 


| CONPLAINT 
counT I 


. 


NOW CONES Brunswick Corporntion, b:+itn attorneys, and 


“gorplains “gninst defendant David S. Sheridan an follows; 


" 


| 1. Brunswick Corporation, formerly the Brunswick-Balke- 


,Collender Corporation, (hereinafter roferred to an "Brunswlck") 


‘is 2 corporation orrnnized and oxiating; under tha lawa of the 


1 
4 


State of Dalaware and hno its Principal pince cf business at 69 
| 


West VWashineton Streat, Chicano, Illinois. 


i 2. Defendant David S. Sheridan (hereinafter referred 
H) 


to as "Shoridan") 49 n citizen of Now York, reaiding, on Hook Rond, 


‘North Areyle, New York. Sheridan formerly 1:75 omployed by 


. 


i 

‘Brunswick at ite plant in North Argyle, New Yori: 
' 3. An uned in this complaint, catheter products inelud: 
F 


‘various drainope tubes, catheter dovisos und related products 
yaintilar to thons described in Exhibit A, whic! 1a attached heroto 


if 
jand made n part bhoreof, 


i 4. This count 4s an action for dceeleratory judgment 


1 


Dursvant to the Federal Doclaratory Judyment Aet, 2U U.8.c, 


Sections 2201 ond 2202, for the purpose of cotermining a quostion 
ot setual controversy between the parties, of hereinafter wore 


Sully appenva. The asount in controverny is in *x¢eens of $10,900 


orelustve of interest ond eonts, gE 


5. Im connoction with tho tronnts~ 9% 4 enthatn- 


focturine businaas by Sheridan and his vices tae 


sf unaitc's, Shor ttar 
on February 26, 1950 entored into an Crploy. ont or mt with 
Bruagsiiek snd Sheridan Cathoter Corporstior A cuny of this 


» @employ.ent acroemont is attashod hereto aa vthibit Ao and mace o 


pirt hereof. Tho Shoridan Cathotor and Ivstiurent Corporation hail 


* 


bocoms 2 wholly owned Subsidiary of Srunswiek ant on Pobrunars 26, 


196% hod boon and continued to ho enrared in the husineaa of manu- 


{facturing eatheter products in n burn at Nort Arrvle, ew York 


: 


with ton amployees, and enles of lean than $100,009 per yenr,. On 
or about HNovembor 22, 1966 the subsidiary, Sieridan Catheter. and 


Instrument Corporation, was merred into frunnwiel its parent 


6. Under the tormn of tho employeent arreonent Sheridan 
“wing employed as head of Sh * Catheter and Instrument Corpors- 
tion, initially subject to tun fQuthority and jurisdtetion of te 
"Aloe Division of Rrunswick. At thet tine, tho Aloe Division wan 
“primarily eoroged in tho business of selling ina distribut lor 
‘hospital supplion to physictann nnd hotpitnia throurhout tho. 


' 
;United Statan,. 


7. During the entire ported fron Mcuruary 76, 1969 to 


‘ 


' 


eho presont time, tho hospital supply scales orrunization of 
"Brunowick successfully incrensed salen of cithetor deviceo manu- 
jenetured at North Argylo, and they beenme well known and wore 
“favorably Acceptod by physicians and hospitils tirouythout tho 
‘United States. Drunswick expended BI,U5C ter now plant factl-~ 
‘ities at North Argyle, New York, and tnatalled modern eoutpmont 
iat a cost of %685,599 in order to increase prodvetion to mact tha 
incrcased sales, 

8. From thn date Of aAtd rereenent to flove wer ce, 196l 
Sherldan held tho position an haw of Sharjday Cvhiioter aud Inatre 
ment Garpornation inte Hrunguick, to counting my thee nas) of Ga 


Castiition at Arryic, How Yor’, under tips fsetion af ths lienlth 


° 
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ssienmeas DOlvisiton of Rrunsvick, Ay nutunl nuseah, aa dumon- 


atrcoted tlreugeh a course of eonduct extendin:: over coavarnl yoors, 


Sividan devo 


i almost his entire tine to research ond dev9lop- 


meant in = scarch for new prolucta, isprovenenta on oxtoting prod- 


td 


uers, inprovad preduction methods and sisilar projects, leavinr 


{tiss. Sheridan wos ‘in charga of all resenrea and Qevolcoment at 


North ireyla and “he laboratory facilities there we under his 
supervision anu control. and tha vresnarch tectsietans reported 

9. Under tho employment Agrecmant, Sheridan recetvad 
an annual salary of $22,509 until May 37, 1275, at which time” 
‘bis salary was incerenaned to $2,750 por year. hrunswick made all 


Of En. 


Me) 


aynents roquired under the emplovinent contract nang per- 
Cored ai? of tts obligations under the acrcemeat. In addition, 
‘defendent recoivad a stock option, and on Janusry 4, 1960 olected 

( ‘to etercice such option to the extent of purchasing 1250 shoves of 
Beunsuict stock at a price of $19,312.59 whieh bad a market valu3 
‘at the tine of the exeretao of ths option of “19,698.75. ‘ 
' 19. The omploymont arroesnent was for an initial period 
of five years, thnt 10 to Pebruary 26, 1965, but it could be con- 
tinutd on a vear-to-yoar tasis to 197) unleus sooner terminated 
taney its terms. Gn Octobor 9, 1967, Sherddean posted a notice on 
“Mwlletin boards throurhout Drunsviek's North Argvlc plant announc- 
ing, that Ke wea no lonrer annociatod with Uransvick. A copy of 


much notice is attached horoto as exhibit @ unc rinde ao part ‘ereor: 
Wes, on Netober 9, 1967, Sheridan wrote a latter to Brunswick in 
“wtee he atated that Brunsiuick had wronpfuli: torminated his enuple 
ment nereament. A copy of this letter is attached herato as 


11. %In a letter cf Ozteher Ll te Shoridao, 


Veorsyiee edytaud Wi that ole had COU) Gs! at 4g oblipnttons 


» 


- ' 
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202 that Brunsuiek continued to bo roady to Gurlord in the future 
bodes: the Oprooment, that t¢ consiceradc Jetor iantts letter 
Cetober 9 an a lottor of reairnatton ans Drunsuisit oerann that tt 


would weive the otx montus notice of torsinaticn requlremont unter: 
i 
the arcreament, Brunovlek also SUurreste) that if vhorlian wanted 


‘te reeensider his roolenation, ho shovld pro-ptly advisna Brunswick 
A cony of the letter of Qetober 19, 1947 <5 


\ -3 ".ttnehed hereto ns 
bexnibit £ and mado a Part hereof. 


: 12. Aftor Octobor 9, 1967, Sheria 


! 


i 
| 
) 
i 
| 


wo over asain sppeare 


‘for wor's at the North Arcylo pinnt an: tina cespletely rolled ta” 


“perfora any services rnoquirad of hin under thio contract, althaugh 


he ig Aecopting payroll checks from Drunswtet, 


Pevoguilelk can- 


{nuod to make thene payments subsequent to ateaber 9, 2967 to 


ithe event that Sheridan, in tho then dinimedtints foture, vould have 


“rocanaidered his rosignation, Howover, now Sheridan baa claine? 
jand asserted that Brunawicle breached and Vrovurlolly terminated the. 
(onploynent apreemont und that Brunswick in in'chted to bly tn the 
anew of $30,559 which Pepresenta anlary payoents to and inclusin 
‘Pobrunry 26, 1969, oven thourh Shorienan ga spending no time in the 


oupley of Brunowlelk but, on information ond bsjiel, La devoting 
‘hia full enerclies in an attempt to establish a cenpeting business 


with Brunswier, 
13. Tho claing and assortionn of Sbexidan are withat 


‘basia and an actual controversy oxists bhotweon the parttios, 


: WHERIEORE, platinticr Brunawiele prava‘: 
I 


{ 


i A. That this Court doclare thug ri¢ebta and lepal oblign- 


tions of plaintife, Brunowiet, and dofendnnt sheridan under tho 
txployoont Agreene 


nt here in controversy ond under the premises, 


B. That this Court Goclnroa that Srunaulet: Corporation 


“gg Pperforred ita oblirationa under tha Meolevront Acroorent with 


Yelondant § oridan, that defendant: Slieeidian * 


nb Pact terrinated 311 


arvoorent on October D, 2967, ahd teak yo Conciuues toe he bound by 


She mest-terminatton Provisiona of ¢ 


Ves is OV ate mer & 
Che amt cen ays 
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C. That Brunswick have such other and sdditional relieg 
as may b2 proper in the Prenices, together vit, the Costs of thig | 


ection. 


KOW COMES Brunavick Corporation and Sasreood Medical 
industriec Ine., by their actoraeys, and censlain against defend- 
ente Dovid S. Sheridan and National Catheter Corporation aa 
follovws:' 

1-2. Plaintiffs reallege the allesations of Paragraphs 
l and 2 of Count I 02 the comolaint, 

3. Sheresod Medical Industries, inc., formerly Argyle 
hedical Industries "Ine. (hereinafter refcricd to ag "Sheruood") i 
4 eubcidtary of Brunswick and a Delaware corporation with Lts 
principal place of business at 69 Vest Vachineton Street, Chicago 
Illinois. Aa of December 31, 1967, Beunctzicl: wing Slbeeates to an 
did transfer to Sherwood, in exchange for its stock, anong other 
things, the North Argyle plant along with certain of the tancible 
and intangible assets relating to the business Conducted there, 
This transfer of asseta included all right, title and interest to 
any trade secreto, confidential information and technical know-ho 
relative to the North Argyle plant. Brunswicl: will continue to 
make sales of catheter producta manufactured by Sherovod to hos- 
pitala and physicians through its hospits) supply sales organiza- 
tion. Sherwood will continue the manufacture of catheter broduat, 
at the North Argyle Plant, which will be eata to Hocpiest supply © 
distributors, including the hospital supply salege orpenication of 
Brunewick, 45, 

4. National Catheter Corporation, Cercinafter referred 
to as "National"), is a Corporation orvanized and existing since 
Novenber 9, 1567 under the laws of Che State of tow York, which 
has its principal place of business on Moot: aes, tasey Argyle, 
New York, and on information and beliel Corvensvane aertdan ag a 


Prive} pal mharehode aud president of hist dee) 


fen 


a1 Pa ae 


Se. Pleintif£es reallege the fllefations of piragraph 3 of 


Count I of the complaint. 

6. Plaintiffs reallege the allegations of Pnrragranh 5 
of Count I o2 the complains. 

7. Under the tering of the enployuent agreement, Sherida: 
was obligated to fully and pronotly disclose to Sheridan Catheter 
end Instrument Corporation or Brunswick all inventionn and improy 
mentg made or conceived by him during tlie course of nie employmen 
whether mad2 or conceived colely or pintly vwitn other eaploycea. 
Fro; February 26, 1960, the dete of tho enplLoyncit ayireenent, to 
October 9, 1867, the date on which Sheridan vrongfuliy terminated 
the ayreemont, Sheridan through his constant emiatement in resear 
made disclosures of potential inventions and improvem2ts te Cath- 
eter and Brunsvick, some of which resulted in petento end others 
thich remain trade scereta. . 

&. The employment agreement also provided thet Sheridan 
could not, at any time, without written epproval. from Brunowick, 
publich or disclose or authorize anyone else to publish or dis- 
close any technical know-how, date or other information relating 
to Inventionna, improvements, secret processes and formulas, wheth 
Ceveloped by him or others, or any other confidential infornstisn 
concerning Brunswick's business. 

9. Sheridan, in the course of his employment, was fully 
éware of all of Brinsvicle'g trade secrets with respect to ecathetc 
preducts, from the standpoint of research, Jevelopaent, design ar 
manuracture, among other things. Thia Information ia not availat 
to the public Generally and Brunowick has enjoyed a position of 
importance in the production and cale of catheter procucts aaa 
recult of these trade secrete, and Sherwood, tire cubsidiary of Br 
vicl, will continue to benefit from these Lactora in its producti 
and sale of catheter Products. 

10. On inlorimtion and belie£, Sheridon, after terminat 


his exploypmant with Prunsui.ck on Cctober Aare AELES AA St euvarced 


cara onl rat ofa sailh et encsye with Natiennl in th: manulocture of cathote 


aA” 


ar» 


Py 


:  . oe 
producto in direct competition with tho projucts to qucsstured at ' 
‘the orth Argylo plant. Under the circumatenaean, Zefendants ere 
'tebly will utiiiz¢e and Sheridan will diaclose, to the crent and 
i | 


‘trrepurayls injury of Brunewlel: and Sherwood, teshnienl knov-hou, 
} } 
aes end other trado secrot information which Sheridan acquired } 
‘ \ 
‘dur for the course of his erploynant under tho agreement of February | 
26, 1969 in violation of Shoridan's rolaticnship of trust’ and | 
‘sonfidensa. 
11. Dofendants, through the une of those trade acereto, 


1111 be able to compote with ARrunswick and Shertood at a such 


‘t 

wenrdier date and at much less expanse than would tive beon feasible, 
| ; : ' 
wy Ceir ganas alone. Defendants will take suay fren “runsiclk end 


is : 
jahorwood the campetitive advantages which they othertiine would 
rhavo enjoyed. 


VHHStePORE, Bounawicl Corporation sand Shers:ood Modical 


| 

{ : 

|\Industries Inc. pray: 

' 

| : 
A. That Sheridan and National bo erdersd to fully and 


‘promptly disclosa to Rrunsavwick Corporntion, mal its nttorneys, 

iva inventlons and improvomentr made or conceived hy Sheridun F 

during the course of hia anploywont under the contract of Fobruary 

126, 1969, and tant Sharidan be ordored to coonerite vith Mruonsiiclk 

Ito prosecuts and obtain tho issuance of patents ior nay such inven=- 


(tion or improvement and to execcuto all papers in cennection wlth 


) 
jishe prosecution of such patent applications and to aasi¢n any and 


1 : B. That Sheridan and National bo ordered to promptly 
Molivor to Wrunavwick any and ull documenta, arneinjen, modelo or 
} t 

iother tangible items in their possension, curtody or control, 
\ 
! 


' 
| 
| 
t! . | 
;all Lntorenta therein to Brunswick Corporation cr itn assipzna. | 
J 
' 
jyhich contain, disclosy, rolate or refor to any inventicn, improve- 


‘mont of patent coning within tho scone of tho n:ssecent of | 
’ ' 
Fobrunry 26, 1969. Y 
i F 
i G. That Gheridan snd Natioous) Uc orcevedt ty provatly 
eoliver to Shersooi any and ell: docurents, soeete, ocauines and 


J 


ae 


VAC k Pe PO han tn thotr POAneAALOoOR, a: \, 


His 


"§ G1 eenteal whieh 


' 
eentnhi>. diselons relate or refor SO ANY tr vis PGP Ia Whe a aad ' 
tbY Shertadaa “uring tho course his Tp Log one MICE fly erorront 


-J 3Nfoina! Pron using;, publishtn~ OT dlosicrtic~ to 


v. Theat SborLdan and Ustional ba 


HOP SELLY nod pienan } 


naron2 : 


Othe > thas Prunawicl: or Shoeruoed Ay Cuchnic:3 HeOUaAisr su at or 

: | 

trale ascent inforartion relating toa tho ater- fig bustnoss, : 
‘ 

: a | 

inventions, {uprovenents, secret procerseg po: Torus va, i 

“ | 


h 
bInduntrt 
i 


yanta Day 
£02) o:a: 


2 end I of count 4I Of tho complnint. 


i 
1Of Count 
h 


dations? 


if ant ® ef Count I of tna complaint, 


ae Tat Brunstlek and Sherwand We est 
2c0%) relice aq may b3 prener in the PE Lace 
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‘also had “wmetvlodra of Brunswick's trad neereta relatine to enth- 
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rector preducta. On information anl belief, Sheriuan "ol Hatton. 
"Catheter ure using the inforiation and ‘inollede: satne4 Cros 
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ito manufactura products siatlar to those formerly - .nufnctured by 
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"in Any «annor which plointiffs? catheter products iusinesn nnd 
iparticulnrly from enticing away any other omployres or soileiting 


'DUDinens from any of plaintiffa’ cuctonern. 


2 
|: Ce. That upon final disponittion of thts cnuce guch 


'injJunct ton he mado porcanont, 


et ecruudante, 


Jolnotis and severally, in on arount of at Teoct OM fos | tho te 


daspen, 


1 


! 


i. «That thoy have Such other ana BLE Lonad Telioal ag 


may be Prep\er in thy Promises, together wrey the easts 9 


Sls 
'ackicn, 


. cour ry 


| NOE Corrs Prunawich Corporation any Shertood Nedieul 
“Induatries Inc., by thoip attornoyva, and comolaty “eminst Davig 


yy 


ie Thorldan ag follows: 
| 1-).. Plaintiffs roallerpy PAPaRFAOhs ] Cbrourh | of 
I 


"Count I of tho complaint, 
/ 


&. Platntirrs Tenllero Parevraph 3 of count Ii of the 
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iroyalties on products manufcetured dy Shersvioed, umier tho Licena0 


Agrogccnt. Guch royalty payments .by Brunuvict to Swartars Vero 


| 
‘na follows: ‘ 
: | 
1960 12,207 .69 

4 1961 : 20,099,630 

‘| 19$2 25,439.29 
i : 1963 30,939.07 

iH 196!, AO NGO ' po 
1 1965 63,655.95 4 
: 1955 91,758,009 | 
| ' 1967 127,099.05 . | 
i 8. Sines terminating his euployrnent on Cetober 9, 1967, | 
it ‘ i 


iShoridan nas clatiiuad, and continuaa to clain, for rensona not diane 
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( B. That this Court deolaroe thet the License Agraemont 
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SHERWOOD MEDICAL INDUSTRIES, INC. 
PROFIT MARGINS 


Net Profits on clear 

conductive tubing 

before deducting 68% 67% 68% 
allocated fixed 

expenses (as a & of 

net sales) 


1974 1975 1976 


Net profit on tube and 

catheter product line Est.35-40% 29.7% Unavailable 
after deducti-* allocated 

fixed expen (as a % 

of et sale 
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NATIONAL CATHETER CORPORATION SALES 


1972-73 1974 1975 1976 (Jan/Feb) 
Sales of Clear 
Conductive Tubing 
to AHSC $529.968 $1,008,432 $782,628 Unavailable 
Sales of Clear 
Conductive Tubing 
to all other 
Customers 164,032 143,879 69,372 Unavailable 


Total Nat'l Catheter 
(Sales of Clear 
. Conguctive Tubing) $694,000 S11 52,311 $852,000 $166,853 


NATIONAL CATHETER CORPORATION MARGINS 


Marquardt's analysis 
for 9/1/75 = 2/29/76 


Gross Profits 


(as of % of total clear conductive 
tubing net sales) 


Net Income — pre +4x 


(as a % of total clear conductive 
tubing net sales) 
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June 12, 1972 
FRANEY - AHS/GO 


Conductive Connecting 
Tubing 


Can-you“tell me where we stand on the National Catheter 


Conductive Connecting Tubing. Hopefully we will make a 
decision that will go with the product so that we can cash 
in on the 2.8 million dollar market that is alone controlled 


by Argyle. 


Thank you, 


BF/2N/9 


~” 


Bart Franey 
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: a AMERICAN unospitat suppiy | 


DIVISION OF AMERICAN HOSPITAL SUPPIY CORFORATION 


fos t 
oe AGENCRAL OFFICES: 1450 WAUKEGAN ROAD, McGAW PARK, ILLINO!S 60085, PH, 312 689-8200 


November 15, 1972 


Mr. Sal Labruzzo 

Office Manager 

National Catheter Corporation 
Hook Road 

Argyle, New York 12899 


Subjeci: Inventory Levels 
Dear Sal: 


Thank you for yctr letter and inventory recap of 
November 1, 1972. In reviewing the figures that 
you have supplied us, I noticed that four sizes 

of clear conductive tubing huve been added to the 
inventory list older than six months. The total 
value of this conductive tubing is $18,704. -If 
this sum were not included on the- November 1] list, 
the amount due American Hospital Supply would be 
$9,635. 


4 Sal, we are extremely close to the national ‘ntro- 
duction of clear conductive connecting tubes in all 
sizes and quite possibly vou are not aware of the 
problems we have encountered in trying to introduce 

oe this line during 1972. Vroduction has been delaved 
for one reason or another and [I'm sure Nave or Ross 
ox will he hanpy ta Fill vou in on those facts that 
{ _-You_are not aware of. Instead of sending you a 
check for the $9,069 as listed on your letter or 
i asking you to send us one for the $9,635 that would 
be due American without the conductive tubing, we 
would prefer to reconcile any inventory older than 
6 months after the introduction of clear conductive 
tubing. oa : 


Best to you, 


Bi Franey 
Product Manager 


cc: Lehmkuhl - AlS/CO i 
Filek - AHS/GO Ja, VY 
Leno - AHS/GO hibit__ 


Grossmann - ANS/CO DATE{(-/2-7 rir en 
“OR. 


PLAINTIFF'S 
EXHIBIT 


: ey | 


PEmSLe. Broyeas. we z 


Ailtn J. Hantey, Cc 
Sup. Crt. Stenog. 


a 
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ro ALL AHS SALESMEN & SALESWOMEN care March 12. 199% 
: reom B, FRANEY « AHS/GO 
Cc: All AHS Region Managers :1e of 
All AHS Sales Managers -savect American Yankauer Suction Unit 
Grossmann - AHS/GO 
Simmons - AHS/GO 


Hi folks! 


The Spring American Bulletin is being released to your customers 
on March 16; erican €ar Conductive Tubing is being adver- 
tised in this issue and your Sample kits are being prepared 
1.0". AS you all know, we had to recall the 18194 series of 

-Ct' coils end this delayed introduction of the entire line; 

we are now in good Shape and Teady to begin delivery -- fytj 
speed ahead when you receive your Sample kit. 


fS »aTt of our introductory Program, we ire also promoting 
the American Yankauer Suction Unit. You: hospitals May receive 
a free case of Yankauers when they order two Cases assorted of 
Sterile American Clear Conductive Tubes, Catalog numbers 1§193- 
O56, 076, Siz, 520, 7i2, and 720. The non-sterile 18194 series 
is not included in the promotion. ; 


To get the free case of Yankauers for your customers, just 

make sure they buy at least two Cases of the 18193 Series, then 
put the Yankauer Units (39853) through as a "no charge" Sale; 
the cost has been reduced and you will have "zero" commissions 
deducted. 


The free goods offer expires June 1, 1973; limit of no more 
than three cases of Yankauers for any hospital during the pro- 
motion. Customers who currently purchase the Yankauer Unit 
should be sold at existing prices unless they take advantage 
of the free goods offer, 


Best to you, 


lo 


Bart Franey 
Product Manager 


BF: aaq 
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CONDUCTIVE 
COIL... 


Coil of clear conductive tubing 
is 100-ft. continuous length 
with connectors at 6-ft. 
intervals. 

To make a connecting tube 
in anv multiple of 6 ft. 

(i.e., 6’, 12’, 18’, 24’, etc.), cut 
the connector through the 
middle. 

To make a connection 
between a sterile and non- 
sterile section, cut in the 
middle of the black female 
section and use the short, 
male conductive connector 
(included in package) to 
connect the two lengths. 

No. 
18194-050—AMERICAN™ Clear 

Conductive Connecting 
Tube, nonsterile. 5mm 
(3/16) x 100’, with 
connector every 6’. 
Packed 100’ per case. 
18194-070—Same, but 7 mm (9/32) 
x 100’. Packed 100’ 
per case. 


FREE OFFER ON 
YANKAUES 
SUCTION UNITS 


The AMERICAN™ Yankauer Suction Unit is 
a uniquely designed suction .astrument. 

A whistle tip allows precise suctioning of 
the area and permits easy evacuation of 
fluids or clots. The lightweight, transparent 
plastic shaft allows clear observation of 
aspirated material. 

The Vactrol connector provides control 
of suction for added safety, and the 
malleable tip can be adjusted to any angle 
for hard-to-reach areas. 

Disposable for greater safety, single-use 
eliminates the riss ot infection from 
contaminated reusable handles. 

You can have a tree case of tne Yankauer 
unit simply by ordering 2 cases assorted of 
the following AMERICAN Ciear Conductive 
Tubes: Nos. 18193-056, -076, -512, -520 
-712, -720. This offer expires June 1.1973: 
limit of no more than 3 cases of Yankauers 
for any hospital during the promotion. 


No. 39853—AMERICAN™ Yankauer 
Suction Unit, sterile. 
Packed 50 per case 


pot 


Argyle bubble tubing 


ae 


Salman a re ee 


C f Why use a bubble when our flexible HOLD-TITE 
connector gives you a positive seal? 


e 


~ 


WHAT'S NEW 
IN CLEAR 
CONDUCTIVE 
TUBING? 


AMERICAN™ Clear Conduc- 

tive Connecting Tube is new 

and it’s the only cfeer 

Conductive Tubing to 

provide a positive seal. 

© UL-approved 

© Competitiveiy priced 

® Precut lengths (6’, 12’, 20’) are fitted with 
flexible HOLD-TITE connectors to provide a 
positive seal 


© Aseptic transfer package on 12’ and 20° 
lengths for sterile technique 


No. 
18193-056—AMERICAN™ Clear Conductive Connecting Tube, 
sterile. 5 mm (3/16) x 6’. Packed 50 per case. 

18193-076—Same, but 7 mm (9/32) x 6’. Packed 50 per case. 
18193-512—Same, but § mm ((3/16) x 12’. Packed 10 per case. 
18153-520—Same, but 5 mm (3/16) x 20 Packed 10 per case. 
18193-712—Same, but 7 mm (9/32) x 12’. Packed 10 per case. 
18193-790—Same, but 7 mm (9/32) x 20. Packed 7 per case. 


beeen * ee 


a te 


Secure aseptic transfer package — 


- NO Seams at the stress points to split 


open during shipment or handiing. 
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. Brunswick Corpsraticn 
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St. Louis, missouri 63103 
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Dear Vir. Willnan: ‘ Jee: 

Your ictter dated September 19, 1967, in my view, constitutes 
a material ocreach of my employment contract and, while I an 
sorry that Brunsvick has seen fit to terminate that agreement, 


I appreciate your frankness in advising we of the situation 
which now exists. $ 
My employment agreenent with the Brunswick Corporat ion vro- 
vided that I was to ode eisinead as head head of the catheter 

- Operation. That contract also provided a lezal basis for 
termination in its nunbdered paragraph 2. However, Brunswick 


has chosen to ignore the —— of that portion of the 
: Renvenst also. : 


~* 


j Teme sccont 1st 
| = ages Seng Ae. EO 2ao 


< by the existing izational charts as compared to the status 
which I was suno eeesd. to have been occunying. Your letter in 
is . reply, dated Seotexver 19, 1967, disaffirms ny exploynent 
contract and told ne that Brunswick had relegated me toa 
ae pen cin of liiitec responsibility and capacity. 
In view of this material alteration of sy status I have no 
ternative but to conclude that Brunswick has terzinated my 
euployient contract and that I am limited nox-to my eiforts ' 
: i to. enforce whatever risnts I may have by reason of such terwin- 
: ation by Erunswick. I do not intend to serve without a contract 
- and will not accevt the linited exployze ent arrangement h 


ta wou pointed tothe canfyusion created 
ni 


tos 
“you have’ now rele: gated ne in lieu of the eunloyment agreenent ’ 
and position that I nave had or by the contract have had the 
erent to have, . : 
s " . t 
‘Very truly YOursi . - : 
Late a ea es Pte Peed NO i . : oe ° 
: “ : David S. Shéridan 
Dss/a - im bi i ; Ke > nih : a , see ql 


MANUFACTURER OF PRECISION EX7RUOEO TULING 
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Brunswick CORPORATION 
GENERAL OFFices 


Beptember 24, 1963 


Mr. David S. Sheridan 
P.O. Box 147 
Argyle, New York 


Dear Dave: 


Supplementing the agreement of February 26, 1960, Brunswick 
Corporation intends to employ you at least until February 26, 
1965, and from year to year thereafter as long as Sheridan 
Corporation continues to Operate ina satisfactory manner as 
at present; the only other qualification being that you give 
Brunswick no reason to discharge you for cause, which I'm 
sure you will never do. 


You will continue to function as President of the Corporation 
with all the responsibilities and authority of that office 
subject, of course, only to the direction of the Board of 
Directors. 


My best to you. 


Sincerely, 


J. N. Willman 
Vice President 


JNW:ph 


623 SOUTH WABASH AVENUE / CHICAGO 8, ILLINOIS, U.S.A./WEbdster 09-3000 
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Communication from 
The President's Office 


August 2h, 1960 
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A SPECIAL REPORT REGARDING ARGYLE TUBES 


Since this exclusive Aioe development has proven so spectacularly 
impressive, far beyond our most optimistic expectations, it seems 
proper and timely to give you an honest appraisal? of where we stand 
and what our prospects are for the future as well as present 
deliveries. But more than that, I would like to discuss what the 
entire project is going to mean to us. Therefore, the following 
facts seem obvious as of today. 


1. This is the finest line on the market, and our patents will 
not permit others to copy our most important exclusive features - 
not for years to come anyway. And we can boast: with confidence 
that there has not been even one bad comment regarding the line, 
either from a prospective customer, a user, or anyone to whom 
it nas been demonstrated. 


2. We have the best scientific brain.in the entire surgical plastic 
field in the person of Dave Sheridan. His eenius is such that 
he was in demand by many people. Several fine firms had wanted 
to acquire him and we feel very fortunate that he is happily 

‘at home in our Company. 


3. Dave's progress in other exclusive items to be added to the 
line is bound to te rapid and inevitable, but only as soon as 
we can free him from day to day production in order that he may 
devote his mejor efforts to research engineering and development. 
He already has a long list of items on which he wants to go to 
work. 

4, We have already hard at work, Bob Cole, a young, experienced, 
‘plastics engineer who will take over as production and works 
manager. 


a- We have, however, a very limited production facility. As you 
know, Dave's factory is clever and productive, but it is quite 
small. This means that, in spite of the fact that the men and 
women who work there ere of the highest caliber, the facilities 
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Now, we are building an addition to the plant, but it is 
temporary only. ; ; 


6. On some items, therefore, we are from time to time in a back 
order position. : 


7- In summary, we have in our hands a fine, wonderful project 
which is going to mean a Great deal to your income and to our 
; - prestige, but which must quickly be expanded. 


We now present the following steps to be taken as soon as humanly 
possible; 


9. As above Stated, we have almost completed enlarging the present 
- Manufacturing space so that within one month we will increase 
Capacity 30%. While this is only a temporary measure, it will 
help. : 


10. The Board of Directors of Brunswick have authorized me to do 
whatever is necessary to increase production. This means an 
immediate expenditure of about $95,000 for additional machinery 
(extruders, blendors, granulators, automatic cutters, electronic 
sealers, etc.) ana in addition a Complete new factory to be 
built in Argyle which will be modern in every respect. Ground 

( will be broken next Mondey - completion in ten weeks. 


21. Our sterile items now go to Wilmot-Castle in Rochester for gas 
sterilization and this, obviously, takes considerable time. We 
Propose to do our own sterilization at Argeyi«®, but, of course, 
this will have to wait for the new plant. 


Now what are our delivery prospects? Well, depending upon what and how 
much we sell, we shall go along, with some items likely to be in a 

back order position from tine to time, wntil the new factory is operat. 
ing. Within six weeks, however, we will be up to four times the number 
of tubes per day we had been selling last year. Naturally we heve no 
knowledge as to how meny you will sell. wWe firmly believe that this 
quantity will prove inadequate. Our dest guess at the moment is that 
when we get rolling you will sell ten times as much as Our previous 
experience told us was possible, which is the initial production volume 
which the new plant will have eas its first objective. 


Now the delivery of new machinery, the building of a new plant, the 


Special power lines for three-phase current which must be run by 
Niagara-Mohewk Power Company all the way from Glens Falls can take 


sedlhaahtdeemeetnaieeamaniiommaendadkemuneededeaaee 
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place concurrently; but the total project adds up to about five 
months, or through the month of January, Therefore, it is fair 
to say that by the middle of winter, we will be on the bean. 


In the meantime, I don't want to tell you to slow down, but I think 
you should know that we are likely to expect back orders on some 
items even thouch everybody is working with might and main, and 
that a good quantity of tubes is now going out of the plant each 
day. . : : 

We have a fine thing and we feel that we want you to be completely 
informed every step of the way, because even though deliveries may 
discourage you for a few months, you should be proud to know that 
we have an exclusive line that is so good that we really Ought to 
Nave the market by the short hair. 


Sincerely, 


© conieeatl 


‘Exhibit R 


HEALTH ANO SCIENCE DIVISION 


SUBJECT 


ey ae i i INTERNAL COMMUNICATION 
$ eo a we, Brunswick 
vt : Pale f ; : CORPORATION 
p David S. Sheridan : 
ber. i a i, : 
* LOCATION Pa ges oe September 19, 1967 
1 a et oe - coPits to : 
FROM J. N. Willman oe 
DEPT. g 
vighousensts ee i DEFENDANT'S 
. EXHIBIT 
_ CONFIDENTIAL Lied htt 
Zz he 
a Dear Dave: 


I don't know why you are experiencing difficulty in performing 
. your duties as head of Sheridan due to "confusion" created by 
' gpome organization chert, as there is no confusion in my mind 
, Concerning Our arrangeme it. . 


‘As head of Sheridan your duties; are, under the general guidance 
: of the merketing units here, to spearhead product development 
a -in the Sheridan and Argyle product lines. You have no other 
“". °° 3° °. duties. On the other hand, all the people at Argyle, other 
than you and your product development staff, report directly 
o te to Ben Kliss, plent manager, who, in turn, takes directicn from 
Joe Scalise, as you know. 


Should you take it upon yourself to issue an organization chart, 
oe _.+ Which prerogative belongs to this office here of course, and 
oe ceils. «+ 22 4% verdes from the foregoing, it would simply be necessery 
"Nt 4 for me to repudiate 1t before our people at Argyle and elsewhere. 


Bo Furthermore, en orgent tation chart does not, of itself, define 
fol tl.  @ubles anyway. 


(oo ee Actually, I can't see the necessity for all this discussion on 
“wr Jy the subject in view of the fact that we are not ‘operating the 


ge) “,. 4, Avgyle plant any different in principle today than we have 
Jc [+l >) operated it for a number of years in the past. 
ea Te ae oF 
Cf ie SS ee. ‘ 
ane a : are . # ~ a - . a i ae S Sincerely, 


- 2 SNWiph. 


Sy A) deep a Cresegpnitence gle 


PRIMES, 
KENON, RD me 


September 16, 1967 


j eens 


Hcalth and Science Division ed Pte 
Brunswick Corporation 

1831 Olive Street 

St. Louis, Missouri 63103 


Re: Sheridan Divisicn 
Organ ization Chart 


Dear John: 


Fron tine to tine, I experience difficulty in 
perforaing pny duties as head of SHGRIDAN HEALTH AND SCIS5NCEB 
DIVISION of Drunswick Corporation due to confusion created 
by existing organization charts. As I have verbally called 
to your attention, my position in the organization does not 
show on the charts due to error of omission or other wnexplained i 
reason. 


The employment agreement of February 26, 1950 between 
myself, Brunswick and Sheridan Catheter & Instrument Corp. 
provided that I would be employed as head of Shcrican Catheter. 
Although there have been some proposals to alter this, no 
written agreement to this effect has ever bcen executed between 
myself and LCrunswick. This situation was not altered by the 
mexger of Sheridan Corporation into Brunswick Corporation as 
confirmed by your telegram of Novenber 17, 1966 and this fact 
forucd a part of the delibexations at the meeting of the Board 
of Directors on November 22, 1966 when action was taken effecting 
the mexger. 


In an effort to clininate the problens of confusion 
caused by existing charts, I an taking steps as head of Sheridan 
Division to issue and circulate within the company a new orcanie 
zation chart which includes myself and indicates ny position to 
be the person in over-all charge to whom all other personnel 
woxking at Argyle will be responsible. 


If you have any conments concerning the above or suggese 
tions for inclusions in the new organization chart please let ne 
hear fron you. 


Very truly yours, 


David S. Sheridan 
Dss/ds President 
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_SYA138 SA318 

§ LLA364 PD 2 EXTRASFAX ST LOUIS MO 17 5598 CST 

DAVID $ SHERIDAN= SHERIDAN CORP | 
ARGYLE NY: 


THIS WILL CONFIRM MY STATEMENT TO YOU THAT THE MERGER 

Of SHERIDAN CCRPORATION ‘INTO BRUNSWICK CORPORATION 

WILL NOT AFFECT OR ABRIDGE YOUR RIGHTS UNDER ANY EXISTING 
CONTRACTS WITH BRUNSWICK CORPORATION OR SHERIDAN 


CORP ORATVON= 
BRUNSWICK CORP J NW WILLMAN VICE PRESIDENT 


THE COMPANT WILL APPRECIATE SUGGESTIONS FROM ITS PATRONS CONCERNING ITS SERvICcE 
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Exhibit V 


¢argyle’ 
Conductive Bubble Tubing 


(U.L. Approved) 


This is the same as piain Bubble Tubing described on 
preceding page except for a thin line of conductive ma- 
terial which runs full length. Packaged in 100 ft. lengths. 
UL listed for use in vicinity of explosive gases. 


Frenne! Teper 
Cat. Ne. emer Accapts O.0 Fits 1.0. | tgth 
MAR2902 %’” Yn" to Hs" | ‘n" to %" 
MARI904 a a" 1 Ms" tn” to %" 7 100 ft. 
MAR2906 ” i” 10 A” He” to He”, 


argyle’ 


Conductive Connecting Tubes 
(U.L. Approved) 


These are convenient cut lengths of Conductive Tubing 
as listed above except without intervening bubbies. In- 
dividually packaged. Sterile 


Cet. Ne. | Memon fads 5 tgth. 
MAR2930-6 6 ft. 
MAR2930-12 ~ 12 ft. 
MAR2930-20 Funnel! connector 20 fr. 
on one end “~pered 
MAR293 4-6 connector on y ther. 6 f. 
MAR2934-12 % 12 ft. 
MAR293 4-20 20 ft. 


* > ate ”, a 
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MEDICAL TUBES 
Exhibit W Bubble Tubing 1/2 April 21, 1969 


PLAINTIFF'S 
EXHIBIT 


/ 
7 / Lb 


Y*/ 


| = DEFENDANT'S 
EXHIBIT 


seg 4/3/76 
if. 


ITEM: 
ARGYLE Conductive Tubing (Sterile lengths and bulk) 


MAR 2930-6, MAR 2930-12, MAR 2930-20, MAR 2934-6, MAR 2934-12, J 
MAR 2934-20, MAR 2902, MAR 2906, and MAR 2904 


DESCRIPTION: 


ARGYLE Conductive Tubing is polyvinyl chloride tubing which con- 

tains a black conductive line running the full length of the tubing. 

This line is blended into the polyvinyl chloride itself and is an “ 
integral part of the tube. 


Ve 
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MARKET OPPORTUNITIES: 


Approximately 13,000,000 operations are performed annuall: in this 
country. We estimate a hospital will do approximately 17 operations 
per bed, per year. This means a 100-bed hospical will do about 1,700 
operations per year. At least 1,500 of these should use our conductive 
tubing. Thie gives a 100-bed hospital # potential market of 1,500 
pieces or between $1,500 or $2,000 per year. 


MEDICAL APPLICATION: 


In certain areas of the hospits? (primar‘ly O.R. and 0.B.) conductive 
tubing is needed due to the types of liquids and gases that are being 
transported. Generally, this need arises because the liquid or gas 
being transported is highly inflammable and even a spark of static 
electricity can ignite the material, causing an explosion. It‘ ~~~ 
perative that the tubing possess conductive properties which wi. 


constantly "drain off" any electrical charge before it is allowed co 
build up. 


This is especially true in U.R. hecause many of these gases which are 
used to anesthetize the patient . 2 highly inflammable. 


Not only must the tubes which carry the inflammable gas be conductive, 
but also other tubes which are in the erea must be conductive. This 


includes tubes used for suction (ction catheter, Poole and Yankauer) 
and tubes used for drainage. . 


FEATURUS AND BENEFITS: 


Seer nettianenteneenentennenenanettcnnaecer nen 


U. L. approved as to conductivity - This tubing has been tested 
and approved by Underwriters Laboratories and is listed under 
their File No. MH7664, dated January 15, 1962. Their approval 
indicates that this tubing is safe for use in the wresence of 


explo.’ve (non-atmospheric) gases, which are found in the hospital 
opera-ing room. 


~- Water white clarity - This tubing possesses the usual outstanding 
ARGYLE wat white clarity except for a line of black conductive 
material. «che operator can see what ig passing through the tive 
and if it were to clot, he can see the clot and "milk" Zt out. 


® 
~~ Broad line available - Bulk Tubing - The bulk tubing is packaged 
clean in 100' coils in easy dispensing boxes. This is ideal for 


use from suction machine or wall suction outlet to edge of sterile 
Field, 


Sterile Cut lengths - Conductive tubing is available in sterile 
cut lengths in 6', 12", and 20! lengths. These are ideal for use 
in the sterile field to connect either directiy to the source of 
suction or to another tube which leads to the suction source. 
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FEATURES AND BENEFITS (CONTINUED): 


~- Exclusive integral connector - Bulk Tubing - This tubing contains 
the ARGYLE Bubble every 36". Cutting this bubble in the middle 
will produce a funnel end connector. Cutting the tubing adjacent 
to the bubble will produce an integral connector. The proper use 
of this will eliminate the need for connectors. This also eliminates 
the leading edge of the connector which can cause clots. 


Sterile cut lengths - Available in 6', 12', and 20' lengths. De- 
signed to reach from operating table to suction source. 


COMPETITIVE INFORMATION: 


Your principal competition is: 


Black Rubber Tubing -- black conductive rubber has been generally 
acceptable becausé it is conductive and flexible, but primarily, 
because it was the only conductive tubing available. Its disadvantages 
are: 


Heavy -- due to the wall thickness, the tubing is very heavy. ARGYLE 
Conductive Tubing is very light. 


Dirty -- the carbon black content rubs off on people that are using it. 
ARGYLE Conductive Tubing, made of polyvinyl chloride, is very clean. 


Due to the high carbon content, the tube is more coarse than other rubber 
tubing. This means it absorbs more of the material which is passing 
through it. This is impossible to adequately clean before sterilizing, 
and you end up with sterile "gunk" in the tube. ARGYLE Conductive Tub- 
ing, which you use one time and throw away, does not have this serious 
problem, 


Due to coarseness of the tube, "gunk" passing through the tube can grab 
to the side of the tube and cause a clot to develop and plug up the tube 
during surgery. With the ARGYLE Conductive Tubing, the inside wall is 
satin smooth and has a non-wetting slick surface which makes it very 


difficult for anything to stick to the sides. 


Connectors must be used with black rubber tubing which forms a leading 
edge with the lumen of the tube, which is an excellent place for clots 
to develop. When the exclusive ARGYLE Integral Connector is used 
preperly, this is not possible. 


Bue to the black rubber tube, when a clot develops, it is very difficult 
to locate the clot. With the water white clarity of the ARGYLE tube, 

ir. the unlikely event of a clot developing, it is easy = Locate and 
"milk" free. 


After continuous cleaning and autoclaving of black conductive tubing, 
the tube can lose its conductiveness. This is impossible with the dis- 
posable ARGYLE Conductive Tubing. 


re 
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€ SELLING SUGGESTIONS: 


The key people for ARGYLE Conductive Tubing are: 


Operating Room Supervisors 
Anesthesiologists 

All Surgeons -- General, Thoracic, etc. 
Obstetricians 

Gereral Practioners 


The key selling features of the ARGYLE Conductive Tubing are; 


--Disposability -- use one time and throw away -- NO danger of cross 
infection. 


--No problem with cleaning, autoclaving. 


--No need for connector to restri. flow with lumen. No problem cleaning 
and keeping up with connector. 


--Stress UL approved conductivity. This is a real plus for us. 


--Stress water white clarity of the ARGYLE tubing as this makes it possible 
to see what is passing through the tube. 


€ --Due to the non-wetting surface of the ARGYLE Conductive Tubing, it is 
very difficult for a clot to develop within the tube. If a clot should 
develop, it is easy to see and "milk" the clot out. 


--Point out the wide variety of sterile lengths 6', 12', and 20'. 


9 
aa. --Point out that the 100' roll is packaged clean with a bubble every 36" 
oa which allows the user to cut the desired lengths. 


Sell the ARGYLE Conductive Tubing with other related ARGYLE items, such as 
the Yankauer, Poole, and Suction Catheters. Don't sell a product -- "Sell 
XY the System." 


Ee PRICING: 
: 10 or 
Catalog Number Length Lumen Size Sterile or Clean 1-9 Ctn. More Ctn. 
MAR 2930-6 6' 3/16 Steriie $ ./9 $ .69 
MAR 2930-12 12' 3/16 Sterile 1.75 1.55 
MAR 2930-20 20' 3/16 Stevile 3.07 2.67 
MAR 2934-6 6! 9/32 Sterile 1.36 1.15 
MAR 2934-12 12' 9/32 Sterile 3.00 2.55 
MAR 2934-20 20' 9/32 Sterile 5.20 4.40 
MAR 2902 100' 3/16 Clean 11.45 9.95 
MAR 2906 100' 9/32 Clean 22.50 19.40 | 
C MAR 2904 100' 1/4 Clean 18.80 16.30 
PACKAGING: 


MAR 2930-6 Paper-to-poly peel-back, 50 to a carton. 
MAR 2934-6 Paper to-poly peel-back™50 to a carton. 


c 
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PACKAGING (CONTINUED) : 
2930-12 


CODE: 
att 


STOCK: 


2930-20 Box with Central Supply wrap 
2934-12 


~~ paper bag; 10 to a carton, 


2934-20 


2902 
2906 
2904 


100' coil in dispensing box. 


*n stock at all branches. 


NOTICE: 


Question: 


Answer: 


Question: 


Answer 


Two questions come u 
tubing. 


ae 


p from time to time about our conductive 


What does the notation on the MAR 2906 mean which says: 


"Do Not Fill with Ethyl Ether" 


This means you are not to pour liquid ethyl ether into the 
tube. The tubing can be used in the presence of ethyl ether 
vapors. Normally, the tubing would only be used in the 
presence of ethyl ether vapors as it might pass from the 
vaporizer on a gas machine to the patient and in that con- 
nection escape into the air around the surgical field. 


The statement is only necessary on the 3/16" size because 
of its thinner wall, 


The statement is nothing to become alarmed about, but you 
should know what it means. 


When connecting two ARGYLE 
the conductive lines have t 
ductive? 


Conductive Tubes together, do 
© touch for the line to be con- 


Tests have proven i 
lines touch or not, 


t makes no difference whether the black 
It is conductive both ways. 
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Dear Bill: cat ; ae . 


May was a month of change in the District, most of the changes being to 
our advantage. i 


Howard Valentine resigned as Disector of Purchasing at Methodist Hopital, 
New Orleans to become administrator of Hancock General Hespital, Bay St. 
Louis, Miss. Howard is a very good friend of ours and will help us at this 
hospital. 


He was replaced at Methodist by Vietor Palazola who was formally at 
Mercy, New Orleans as purchasing agent. He is.anti-Aloe which is why 
we did no business at Mercy. Its a toss up as to what his attitude will 

be at Methodist. We have been the vendor of choice there and he knows this. 
We are going to watch the situation very clicsely and should business start 
Gropping off I'll go see the Administrator, Paul Bjork, who is a friend 

of mine of many years duration. 


Rex Gilmore was the Director of Purchasing for the two Baptst Hospitals 
in Birmingham. He is no friend of ours or of any National House. He did 
most of their business with Gentec. He would not permit us to bid. For 
some time everyone has felt that "“payola" was going on. Last Friday he 
was suddenly fired and the story is being told that he was "caught". 


Paul and I feel that we will hav2 a chance to do business now in these 
hospitals. 


Carraway Methodist has been evaluating our Urinary Care Trays and Enema 
Buckets and it looks like we stand a good chance of gettimg this business. 
I spent 4 a day there Thursday trying to push it through. We will probably 
have an answer this week. They aren't evaluating any other products other ° 
than ours. 


Anniston Memorial, Anniston , Ala. is also evaluating. They are looking 
at ours, Cutter, Pharmaseal, Mac-Bick, Travenol and Bard, which they are 
presently using. How this one will go remains to be seen. 


The American Salesman in Fred Matherne's territory is really going after 
‘ the conductive tubing business and Fred has lost all of his business. 

‘ What are we going to do about our pricing? Lets don't sit by anc lose 

, most of our business before reducing our price and then trying t.» regain 
lost business. Its much harder ECE Se a losing it. 


feos - 


* DEFENDANT'S 


lee fe tMAY ta 3 


DILL NELOEN 


It seems as though we can't stabilize our pricing on Monoject due to 
independent distributors going after our business and forcing us to 
reduce pricing to retain business. Bedsole is now going after us . 

This outfit only uses Monoject as a convience as they push Jelco. They 
will take a Monoject account on price and then try to convert it to 
Jelco. The Monoject Rep. , Jimmie Jones, is aware of this but can't sec 


_ to do anything about it. 


‘Incoming business is a bit stronger this month, thank goodness. How we : 


on shipped business I really don't know since the last report I have sc 
was for the week ending May 4th. 


. 


Regards, 


br, 
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5, PIONEER Conversions et, 
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8, Other Problems Encountered (excluding product probleme) 
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Dear Bill: | a a | a) an 


me : : ah 

ie July business seersd to just about hold at ths June level that's not good, 

_ but I otill see sizno of our beginning to start the culte upvard. Compared 

* with July 1972, if you back out ET and PR to the tune of $42,000, the 1973 
figure looke a little nore recpectful, for we are under July 1972 by 
$12,000 in total business, Although we haven't made oufficient progress - we 
are inprovir.z on the dollars of Family Brand merchandise, and this will 
continue. ‘ 


"FAMILY BRANDS ) : a ee Ws 
NONOJT-CT 


Only one small hospital (45 bed - Yoakum Co., Denver City, Texas) converted. 
Seton Hospital at Austin should be converted at anytime, as has been 
' reported previously. Presert holdup seems to be Furchasing (Louis Christensen) 
: but Nursing Service and Central Service hope to over rule and convert from 
Pharmase: 1. 


Hotel Dieu (DOC), El Paso, Texas looks great at present for re-conversion from 
Pharmaseal back to MONOJECT, Mike Woodin, Sherwood Salesman, and Jerry Mc Fadden 
have stayed close to this one. Mike obtained a cost Study which proved that 
savings on Pharnaseal over MONOJECT were not as the Pharraseal people ha — 
projected them to be. 


9 Present holdup is desire of hospital to have a lerge Syringe Destructor to be 


located in C.S, +5 we must furnish thio item in order to get business back, 
John Wilsher is working on thio now and re-conversion should come through soon. 


ae, 


Ny No further developments in the Houston situezion - Harvey has not heard from 
aw Hermann Hospital or any of the other hoopitalo he quoted anc the same goes 
Le ov Brian Anthony. : oo . : ee 


d, Kit business ia about the same - and < ‘dicional emphasis will be placed on 
y ' thia product line for the halance of the year, : 


ARGYLE ee ee : | 


{ } 
‘be : Some ups - and some downs this month, Amertcag Hosnifal Susply ia petting ame / 4 
y ' of our _cut-leneth < onductive tubing byusineso ond our calem-~o_muat stay close 
a { to thio «ituation and™Sctt tel with the auperior AnGYI& product, We are 
_. | “@YuoTosing « lot cf auction catheter bugineso on price - the new ‘ine of \ 
©. i cathetero that we saw in Denver will certainly be welcome when available, 


He. ee Lee bs ee au 

7 eee ae ‘ . 

e mi < <o50° - : c 5 ; a . 551 a 

ee Aik ee ee 
eee er ee oe. 
| 4. Et business doling « wise for July was at the sare level as for June. However, 

4 I am encouraged by the additional number of custcners showing up on the 
| St. Joseph print out. Ron Bailey and Lee fortune are showing oome increases 
at in Kit sales and ceveral nev accounts have been picked up by other salcoren - 
‘e. es notably Harvey Barber's sale of MAR-2590 to the V.A. Hospital in Houston, 


1 Medicut scales were up over July and back at the Iay:Zevel. As Jack Blake 
"3. stated - we are flat on thio item = hope the contest helpo (and it will). 


Venocut ~ Venocut Short and Venocut Plus are just not coming through ao they 
should - I keep talking and pushing, but can't secm to get any real motion. 


Ingram Trocar started fast and hopefully we'll do the type job this fantastic 
.Product deserves, ce eee. : La 


No real impact hao been -roticed as yet from ARGYLE catalog diotribution, but 
this should be noticcable by the end of August. 


DISPOSABLES 


Clarion Glove evaluation at Parkland Hospital, Dallas, Texas is news of the 
month in this category. They bought 813 dozen for the evaluation and all 
that io possible to cet this business hao now been done --= thio will be a 
big one if we make it. We are also under evaluation at Hillcrest Baptist 
Hospital, Waco, Texag, Deaconess Hospital, Oklahera City, Oklahoma and 

» Fort Worth, Texas. B111 Hon reports 
approval for clarion Gloves at Clovis Menl, Hoopital, Clovic, New Mexico, and 
@ conversion at St, John's Hospital, San Angelo, Texas, We seem to be doing 
Pretty cood with this product, but need additional customers to make it- big. 
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' Should we get the award from the State of Texas we'll have it made for awhile! 


Ron Bailey picked up a $12,000 P.A.K. order at Deaconess Hospital - John Spicer 
got one fur $3,600 at Coffeyville, Kansas, and with Jack Blake's help, we 
were able to re-new the Seton Hospital ADM Kit which wag apparently i«st. 


“We have quoted on a preat number of ADM and PAK Kite, but éven at close to 
cost we seem to be high. AHS sad Will Roos beat us badly. 


I don't have the Feaily Brand Print-out for July yet - but it ldoke like we 
should have improved in July over our June figureo. ae 


Pe a - 


TRYLC 4 


. We were awarded a $5,000 instrument order ac San Antonio Comunity Hospital, 
(American Medicorp, Inc.) and $4,000 at Parkland Noopit al, Dallas, Texas, 
Plvo a number of ena*ler orders, which should show us over quota this month 

‘dn TRYLON if ohiprents have been made, 


9 ONO AEE OE SS we we perielng Ft Oe em mem me 6 en LO CEN NH A TO OO TONS We Sew ome - mean. s Oe ene me ee as 5 
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. cont'd, 
page 3 


A few ERF ordero have come through and we've been promised this business 
from oeveral accounts. 


Improvenent will be made in the Trylon business over the next few months, 


EQUIPMENT 


A few emall orders - nothing near quota for the month. I'd like for us to 
get better on this line --- but ARGYLE © MONOJICT and CLARION need 
refinerent prior to this product area, 
a In ounmary - not a disaster for July even though ve are well below 
quota, Vacations - both our caleonen and key Feople in our accounts caused 
some slow down and July is not normally o banner month in thio area anyway. 


Hopefully, we will start moving back up the hill in August and for the balance 
of 1973, o 


Sincerely, 


— Chuenta o : 


CB/jr 
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ec: Carl Hillier i’ : 
Bill Nebel : ? 
Dear Jack: oe se ‘ 


Reference is made to our recent bid to the State of North Carolina on _ 
960 cartons, 10/ct., MAR 2930-20. As OK'd by J. Blake, I quoted this 
at $25,296.00. Tomac was awarded the bid at $21,120.00. I am reg- 
istering an official protest with the State of North Carolina. I will 
keep you advised, 


Presbyterian Hospital, Charlotte," N, C. uses large quantities of our ° 
MAR2930-6. Up until this time Harry Wilson has sold at fuli price, 

We have now been forced to reduce Price to .635¢. 1 personally know 
the P. A. in this hospital and he is playing fair with us. 


A- similar situation exists at Grace Hospital, Morganton, N.C. In 
this instance Harry was able to keep the price at .68¢., 


Apparently, American does not have any pricing policy. They are going 
to give each account individual consideration. I have instructed all 
salesmen that we are not to lose any business to A.H.S. as a result 
of price cut. 


Regards, - 
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Dear Bill: 


September billed sales wore a disappointment, considering the total amount 
writton through the month. BDack-ordors hurt, but Octobor has started strong 
Although ws aro stil! critical on Argyle and surcdon's gloves, Claricn items 
seem to be catching up. Ny only real concorn 4s tho business Icst because 
of the backorders. Thus far, it lcoks substantial, particularly with kits 
and gloves. I hops we will be ablo te recovor on the gocd trend wa started 
to establish. wo . 


Overall, however, the District has continued to shoy health with grovth over 
1972. September sales were nearly 20% ovor last ycor, with gains in mosz 
areas, 


ARGYLE: 
7 Argyle is views: ‘ith both extrema elation, and bitter disappointment. The 
Closed Wound Uss%, Acroflow Cathoter, and l2ga Nedicuts has really created 
& positive sa'os attituds, only to bo offsetiby backorders in established 
areas, I on cortain, howavor, that the nowar products will fill tho void. 
Hodicuts havo been tho real mystory. Our sales are sagging, but kncin losso 
ere minimal, Thore 19 no obvious accounting as to why ths dollars ore not 

there, YF nave asked cach salesman to broakdovn cach account, ond check bus- 
iness. We may havo Ipst business and not know it. You should tako note, 
howevor, thes Medicut sales are 34% chead of last year through August, but 
Septombor v.11) have wipcd out soma of tho gain. We sold 30,000 units in 

. September, compared to 45M units in July. 37,000 units ware sold in August. 
I have been kecping close watch on Nedicuts cad will write more detatiad 
roport in the near future. Initial response to the Aeroflow Catheter has 
been geod, but not ovorvolming. Reactions have teen mixed, although most 
Showings resulted in o trial order. Twalve (12) cases have been sold to 


{ 


date. YJ am disappointed in the nursing reaction to improved patient care. 
Their otct*uda has teon apathotic, ond nenecomnittal. Most doctors vere 
very imprc sed. It is to carly to opintonate, so wdiwiliisea, 


The Closed Wound Sot has deen shelved temporarily until backorders are file 
‘fed and stock has arrived. I am expecting big things fron this unit. 


’ 
od 


‘ 


Genera! sales seemed good, tut I cannot predict totais since backorders 
s totaled ovar $14,000 in Septembor. Sales do seen to ba up, and growing, 
As yet wo have not experienced real troublo fron ANS and their ceenductive 
‘ubings, Wo lost tho Sacremento iodical Center ($25,000) to AHS. So far 
tho hespital 1s happy with tho tubing, and cannot justify going back to 
Argyle because of prico. I cannot prodict what lossos, if any, we may have 


in the future, ne 
RECEIVED 
eri) 1973 
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We are currently backordered on 26 sol f-manufactured Argyle items, and 
several vondor items, Foley Cothoters are currently the most critical 
of the vendor items. Wo could lose sizeablo business in cathotors if 


* we do not pressure suppliors. 
" CLARION: og ! oS a 


-" Ni though we have improved, backorders are hurting with the gersral line 


also, Numsrous items are on indofinite backorders, with er u+- es, under. 
pads, stockinettes and var-ous papsr itcms heading the I4si Of course. 
vendor problems ara tho céuse, but nonetheloss, wa'll lose businass. Ws 
have sizcablo tusincss in stockinette for example, which js currently in 
jJodpardy ot Kaiser, Sonta Clara Valloy, and UC, Tho riollar volume oxe 
ceeds $30,000.00. : 2 he. 


Hig need to mention surgeon's gloves. 


Admission, and other patient kits aro on tho inerease, We nave had o hich 
rencwal rato, and many now kits have becn initioted. I expect several new 
kit ordors in October, primarily in PAK's/ fonthly sales have been {ns 
croosing steadily, and I enticipate wa should regain dollar losses 1inreased 
in early '73 by mid '74, ae oe # 

Tha classics iters have created soms stir, althouch they hova net really 
deen shen that censistantly, Othor now items hove tokon tims cCway fron 
them, Bruco Day has beon givon the responsibility «° exposing the -lossics, 
and new sales should bo slew for ovhile. I fool, hevaver, thet vast, fin 
time, gain soma oxcollont new businoss with these items. Severo! ko3, ine 
corporating classic items, are currently in o stago of progr2ss, and results 
‘Should ba. in next week. 3 


ay 


In general Claricn soles are showing healthy cains, and Scptember show. 4 i 
been near 90% or bottor. } aoe , 
MONOJECT: 


Ma et 
: : 


he ag ae Ge ' 
Althoush syringe-needlo sales have ltevoled off somawhat, it appears that the 
Saics have loveied at a near quota rate, Required price reductions scemed 

-.to be tho primary reason for the bag. As i have noted, units soid have ine 
creased, Now that O'Connor dis Starting to ordor in full gcar, and Merrit 
hos converted, wa wili sco sizeable monthly gains througheyt the remainder 
of this ycar, @ stil! feel wo will attain our 1973. quota by yeors! ep, . 
providing we do not loose any major accounts, -. 


Kit sales ore continuing to improve, ond Y can forses “nercased sales in the 


future, . 


° 
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BILL NELSEN 
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Instrument sales arc continuing to grow with the eddition of several new - 
ae hospitals buying on large scale. Fresno County, Alta Bates, Hayward, and 
ee -. Sequoia have odded to ithe increase substantially. a at 


 ERF instruments have added considerably to our increases, New conversions 
aro being added regularly. Be 
Stothoscop2s are also adding to our growth. It 4s difficult ot this point 
“to determine overall! sales, but all indications show substontiol future 
business in thds orca, to. . 


t7E"" "" Tryton sales should bo at quota by year end, and I look forward to a good 
year in '74, providing wo can retain Kaiser. . ° 


_ In general D111, the month shoved continucd growth, in lieu of backorders, 
‘and other problems. Although we did not reach quota, had initial October 
billings been billed tho last week, wa would have. Wo had a grcat deal of 
'* dollar carry over. Wo aro currently ovcraging $15,000/day as opposed to 
“ tha needed $12,000.00... : ae es ‘ 
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'( ichedulea to meet with Wes Southern Friday morning. He had been in Miami and 


| 


; Experiencing quality difficulties on Extension Tube Sets with stopcocks. Samp 
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' MONDAY saltsman _ SELF ae Knoxville 


ee TTL tN a t= th ema 


Called on and sold Dr, Ann Avery five suites of Second Century furniture, 


approximately $6,000.90. Also, called on Fort Sanders Presbyterian Hospital | 
Admission Kits and Clarion underpads, 


a ee & semen 


TUESDAY sautsman __Dave Dyar ciry 
Barnwell County Hospital re lost Admission Kit. Unable to save. Lost due to 
foul-up on original quotation and Subsequent delays in delivery. Called on 


Hampton: County Hospital and Allendale County Hospital. Routine calls -- misse 
everyone that we wanted to see, 


WEDNESDAY satesman,, Dyar : ae sone ee Cy COLUMbIa, Camden, S.C. | Re 


Kershaw County Hospital recently evaluated CLARION P, A. K. Pp. A. was off but 
we were advised that our kit was selected. Baptist Hospital, Columbia, S. Cc. 
re Conductive Tubing. Business temporarily lost to A, H. S. Feel sure we wi 
regain. Aero-Flo sold for evaluation, Richland Mem. Hospital - detailed Clog 
Wound Suction, F.T.A. Gloves and arranged for a showing of Aero-Flo film week 
of 10-15-73, C., R. N. A. had seen in Chicago -- feel sure they will buy. 


— en ee 


THURSDAY SALESMAN PH 3 et city Sharieston..&.0. : 
U. S. Naval Hospital bought Aero-Flo for evaluation. O.R.S. detailed on Closed 
Wound Suction and 6 ft. non-conductive tubing. Medical University, S.C. re 
P.A.K, Bids being submitted this week. Looks favorable. Sold Aero-Flo for 
evaluation, Koper Hospital -- scheduled Aero-Flo film to be shown to group of 
ten M.D. Anestheologists on 10-16-73, Medicuts will be presented at this time 


sent to Broy. 


FRIDAY RSNA: esc OM ae HE te A ie Sa OL 


apparently, was unable to return to Atlanta as I Gid not hear from him. Met 


with customer service representatives and Office Manager re a few inventory 
problems and re Atlanta bidding. 


ATTACH ADDITIONAL PAGE FOR FURTHER COMMENTS 
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Totol Solesmens Reported Soles $83.075 Week Ending 4/20 ~ 
rae Solesmens Net Sales (Less Standing Orders) $83,075 _ 


‘|. DISTRICT STATUS REPORT 


This is the firat time that I have worked with Bill Clark since his 
accident. His physical condition seems to be good but he is still 


somewhat mixed up mentallv. His memorv is comina back as he faces 


his customers, 
. 
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oo " ARGYLE Kits & Troy Conversions 


American is starting to give us fits on their new conductive tubing as 
manufactured by Dave Sheridan. I have been unable to get any info as t 
their pricing but am tcld that it is “much cheaper". Ha = you been ab] 


“to get any price information? 
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%. Other Problems Encountered fexcluding product problems) 


In New Orleans next weeek with Kline & Russell. 
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Bill Nelsen 
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I can't seem to find the following information and I¢Would like for you to tah 
update me on the situation at the University of Illinois. What I need to know, 
is what price did American Hospital Supply offer to the U. of I. and what price 
did we come back with on our tubing. Also, has there been any further activity 
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This invention re.ates to non-sparking medico-surgical 
tubes, é.c., catheters, cannulas and similar tubular devices 
designed fur use in surgical or medical treatments, which 
are free ef the hazard of causing au electrostatic spark 
discharpe to ignite Mammable gas mixing in the arca of 
use of the tubes. 

Medern medical and suryical practices require a wide 
varicty of medico surgical tubes, ¢.g., caticters, duodenal 
tubes, nasal cannulac, rectal tubes, oxygen connecting 
tubes, anesthesia administration tubcs, and fecdirg tubes. 
These medico-surgical tubes arc made from a varicty 
of materials, although rubber and vinyl! plastics account 
for the large bull: of medico-surgical tubes which are 
made and sold today. In order to picveni cross-infections 
and to climinate the cost of sterilizing re-used tubes, the 
trend today in medical practice is to employ single-use, 
Gisposable catheters and other medico-surgical tubes. Be- 

‘cause of the cconomy of production, most of such dis- 
posable tubes are formed by extrusion methods from viny] 
plastic material. 

The vinyl! plastic material used to form extruded 
medico-surgical tubes is compounded from diclectric 
polymers. These polymers, whether in a plasticized or 
unplasticized state, when brought in frictional contact 
with other bouics, ¢g., fabrics of cctton, nylon or the 
like, acquire a strong electrostatic charge. , 

The great hazard associated with possible ignition of 
flammable gases by electrostatic spark discharge in 
anesthe zing locations in hospitals has Jong been known 
und appreciated, Both hospital personnel and insurance 
companics are vitally interested, and a number of political 
subdivisions now have statutes designed to eliminate the 
hazard associated with electrostatic spark discharge in 
connection with medical and surgical opsrations. The 
sparking hazard is mainly associated with anesthelizing 
procedures which employ combustible anesthetic agents, 
including cyclopropane, divinyl ether, ethyl chloride, 
ethyl ether and ethylene. Wazardous ancsthetizing loca- 
tions are not limited to operating rooms of hospitals, but 
may include any area of a hospital in which it is intended 
to administer to a patient any co: bustible ancsthetic 
agent in the course of examination or treatment. This 
includes, in addition to Operating rooms, such other 
ancsthetizing locations as delivery rooms, anesthetic 
rooms, corridors, utility rooms and other areas if used 
for induction of anesthesia with combustible anesthetic 
agents, 

It has become a recogr'zed fact that the electrostatic 
sparking hazard may be .cduc.d by the use of suitable 
Crounding devices and the use of electrically conductive 
€asters, sheeting, floor coverings, mats and other equip- 
meat. Safe prictices for employing electrically conduc- 
tive items in medica! and surgical practices have bec 3 out: 
lined by the National Fire Mrotection Association and 
are descrited in N.F.P.A, Standard No, 56 entitled, “Ree- 
ommended Safe Practice for Hospital Operating Keoms.” 

A principal object of this invention is the provision of 
non-sparking, medico-surgical tubes made of fevible, di- 
electric plastic material, Further objects include: 

(1) The provision of medivu-suryical tubes extruded 
from diclectric vinyl plastic which m7 be used in proper 
combination with grounding and otlicr conductive devices 
at ancsthetizing locations to mitigate electrostatic spark- 
ing hazards. 

(2) The provision of exituded plastic meJico-surgical 
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tubes which are capable of being connected to ground to 
prevent any electrostatic charge from secumulating on 
the tube during ils use in medical or surgical os crations. 

(3) The provision of medico-surpicnl tubes made of 
vinyl plastic, which have ao apparcat exterior and in- 
tcrior surface resistivity of not over | megohm-centi- 
meters. 

Other objects and further scope of apylicahility of the 
Present iuvention will become apparent fiom the detailed 
description giver, hereinafter; it should ve uncerstocd, 
however, that the detailed Gescription, while indicatins 
preferred embodiments of the invention, is given by way 
of Illustration only, since various changcs and maiifica- 
tions within the spirit and scope of the invention will bo- 
come apparcnt to those skilled in the art from this de- 
tailed description. 

These objects are accomplished according to the pres- 
ent invention by forming medico-surgical tubes, by ex- 
trusion, from ficxible, diclectric plastic material and in- 
cluding as an intccral part of the formed tubc a stripe of 
flexible electrically conductive, plastic material extending 
longitudinally along the exterior wall of the tube, and also 
a stripe of flexible, electrically conductive, plastic. ma- 
terial extending Jongitudinally along the intcrior wall of 
the tube, the stripes being integral with the tubular nicm- 
ber and substantially contiguous with the walls so that the 
medico-surzical tube has substantially sinooth exterior and 
interior walls. The interior and exterior stripes of elcc- 
trically conductive plastic material may be separate from 
on: another or they may be of such depth that they form 
a single fused longitudinally extending section in the 
tncdico-surgical tube. In any event, the electrically con-+ 
ductive integral stripcs so formed in the plastic medico- 
surgical tubs may be connected to fround, whereby toe 
tube is prevented from accumulating any electrostatic 
charge during its use at an anesthetizing location or any 
other place whe > it may be employed in incdical or 
surgical operations, 

The success of the present invention is duc in Part to the 
discovery that it is not necessary for a tubing made of 
flexible plastic material to be electrically conductive 
througho* its entire intcrior and exterior surfaces in order 
to prevent an electrosiatic charge from accumulating oa 
the tubs sufficient to cause aparking discharge. It in- 
velves the further discovery that inclusion of an clectrical- 
ly conductive element such as a strand of wire or the lixe, 
on the other hand, within the body of the tube (see, for 
example, U.S. 2,268,321) is not capable of preventing 
electrostatic charge from accumulating on a medico- 
surgical tube. An additional discovery is that obtaining 
satisfactory nonsparking qualitics in a medico-surgical 
tube requires a stripe of electrically conductive integral 
plastic, not only on the exterior surface of the tube, but 
on the interior as well. 

A more complete understanding of the new non-spark- 
ing medico-surgical tubcs of this invention aud their moth. 
od of production can be had by reference to the accoin- 
panying drawing, in which: 

FIG. 1 is a fragmentary plan view of a medico-su. gical 
tube made in accordance with the present invention; 

FIG, 2 is an enlarged cross-sectional view @® the 
tneilico-surgical tubs of FIG. 1, taken along the linc 2—2 
of FIG. 1; : 

FIG. 3 is an enlarged cross-sectional view of a modified 
form of non-sparking medico-surgical tube made in ac- 
cordance with this invention. 

FIG, 4 is a fragracntary plan view of a modified form 
of medico-surgical tubes of this invention; 

FIG. $ is av enlarged cross-sectional view of yet an- 
othee modified form of the new tubvs. 

Referring in detail to the drawirgs, the midico-surgical 
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tube 2 basically consists of a tubuler member 4 aud an: 


flecliically conductive, loagitudi: al portion 6. 


Tubular mecinber 4 has a subsiantially smooth exterior’. 


wall & and a substantially smooth interior wall 1C, these 


being substantially contiguous with the exterior surface LL. 'g| 
aud interior surface 12. of the electrically consuctive por- ’ 


“4 
surface 22, contiguous with the surface 16 of the tubuler 
ancmber 34, so that the entire outer surface of the tubs 


is complctcly smooth. A second stripe 24 of ficzible 


‘ elechically coaductive plastic material is embcddzd in 


tlon G s0 that the entire tube 2 presents & smouth exterior’. 


and smooth bore. 

The clectricully conductive portion G runs Jongitudinal- 
Jy along the entire length of the tube 4 and fs forined of 
Nexible plastic material wlich is cohesive with the plas- 
tie material of the tute 4. The main body of the tube 4 
may be made from any suilable ficxible water-proof plas- 
de material, and although vinyl chloride homopolymers 
or copolymers with other vinyl esters, such as vinyl ace- 
tate, ure especially uscful, other usable materials include: 
pliable or fexible forms of nylon, polyester plastics, poly- 
ethylene, vinylidene chloride polyniers, ccilulose esters, 
acrylic polyiners end the lile. 

Electrically conductive longitudinal portion 6 is prefer- 
ably made from the same plastic base materiel as the 

. Yemaincer of the tubular body 4, althourh it is possible to 
form the tubular meinber 4 of a composition based on one 
plastic material and the conductive portion 6 from a difter- 
cut plastic material, so long as the two scparate plastic 
matcrials arc cuhcsive to one another. In any event, if 
the same base plastic is used to produce the tubular mem- 
ber 4 and Jongitudinal portion 6, or atdiffcrent, cohesive 
plastic is used to forn the longitudinal portion 6, an inte- 
gral structure resulls which js fluid-tight and which can 
be subjected to rigorous conditions of use, sterilization or 
other abuss which it may encounter in medical or surgical 
operations. 

Gencrally, the plastic materia} of which tubular mem- 
ber 4 is composed will be wopigmented so that all of the 
tubs, except the longitudinal portion G, will be trauspar- 
ent, This makes it possible to look through the medico- 
surgical tube aud to view the interior to determine if there 
is any foreign matter or obstiuction within the bore of the 
tube. If desired, dycs can be incorporated in tke plastic 
matcrial to give the tube a distinct color, thus marking 
the tube for special uses or other purposes, ¢.g., oxygen 
connecting tubes and oxygen nasal cannulac are colored a 
light green in accordance with established practice in the 
trade. Pigments may be includcd in tue plastic material 
comprising tubular member 4 to create an opaque tube, 
c.g, inclusion of titanium dioxide pigment to produce an 
opaque white coniposition which is used ia certain forms 
of Levin style duodenal tubes. 

The ficxible plastic misterial used to form the longitudi- 
nal portion 6 of the new non-sparhivg tubes is rendered 
electrically conductive by compounding the plastic mate- 
sial with o substantial proportion, preferably between 
about S end 409 and especially between about 10 and 
30% of a veiy finely powdered electically conductive 
solid material. Fincly subdivided metals such as cop- 
per, alusaioum or silver are examples of electrically con- 
ductive matcrials which may be employed to form e'ce- 
ically conductive plastic material for the longitudinal 
portion G of the non-spaiking tubes. However, it is pref- 
¢rable to form the plastic material for the poition 6 of 
the new tubes using powdered, electrically conductive car 
boa. 
merce, The use of carbon as the electrically conductive 
component of axe plastic composition is preferred over the 
use of powdered inctals, because of ifs Jack of deteriorat- 
ing effect upon the plastic mateix and because of its rela- 
live inertness to body fluids cr other materials with which 
it comes in contact during normal use of the miedico-surgi- 
¢al tube. 

The modified form of non-sparking tube as shown in 
FIG. 3 comprises a tubular member 14 having a smooth 
outer surface 16 and smooth incr surface 18. A stripe 
20 of Micvible electrically conductive plastic material is 
embedded in the exterior surfuce 16 and has its exterior 
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the inferior surface 18 of the tubs member 14, also 
having a surface 25 which is contiguous with the interioz 
surface 10, . : } 

Since the inclusion of a substantial amount of clee- 
trically conductive powder in the plastic ims‘crial ¢ .15cs 
some seduction in tensile strength of the plostis ma- -. 
terial, the form of non-sparking micdicosurgical tub.. 
shown in FIG. 3 may have a slight advaniepe in anptica- 
tions where tensile strength or bursting strength of the 
tube arc of inyportance, since the tube 2 includes an un- 
filled web portion 26 which runs longitudinally of the 
tube between the electrically conductive stripes 29 end 
24. In the modified forra of tube 30 shown in FIG. 4, 
the lougitudinally extending electrically conductive tubs 
portion 32, is fornicd as a sinusoidal line rather than a 
straight line as in FIG. 1. Spiral configurations for the 
conductive line may also be used. 

In the modification shown in FIG. 5, the tube 3% is 
provided with a plurality of integral elcectricaliy conduc- 
tive portions 36. 

The new non-sparking medico-surgical tubes are made 
by extrusion using a multi-orifice tubular extrusion dic. 
Such multi-orifice extrusion equipment is Iowan and 
is disctosed, for example, in U.S. 2,657,915. Vane maiu 
body of the tubs, ic., tubular member 4 or 14, is ex- 
truded through the major orifice of the extnision dic, 
while the longitudival conducting portions, 6, 22 or 24 
arc extruded simullancously with the main bod; portion 
through the minor orifice or orifices of the eatrusion dis. 
In the case of the form of tubing shown in FIG. 2, a bi- 
orifice tubular extrusion dic is used, whercas to produce 
the modified form of tube shown in FIG. 3, a tri-orifice 
tubular extrusion die is uscd. 

The noa-sparking tubes of this invention may be uscd 
to form a large varicty of mcdico-surgical tubular d:- 
vices. These may include nasal cannulac such as dis- 
closed in U.S. 2,693,800, 2,735,432 and epplicant's co- 
pending apptication S.N. 752,050, filed July 30, 1953. 
Also, catheters of the Levin styic, X-ray catheters of the 
type disclosed in U.S. Patents 2,212,334 or 2,857,915, 
oxygen connecting tubss, rectal tubes, ¢.g., improved 
rectal tubes of the type disclosed in applicant's copend- 
ing epplication S.N. 746,135, filed July 2, 1953, and 
medico-surgical tubes of the type having improved in- 
tegral counector ends such as disclosed in applicant's 
copending application S.N. 746,134, filed July 2, 1958. 
The medico-surgical tubcs of this invention may be also 
provided with one or more tapered sections ns disclosed 
in applicant's copending opplication S.N. 746,175, filsd 
July 2, 1955, 

The new tubes may be made and sold in very long 
continuous lengths of uniform: U.D. and J.D. or witb 
tapered sections therein. More conimon!y, however, the 
tubing as it is withdrawn from the extrusiou die, will 
be cut into short Jencths required for the p-rticular 
medico-surgical device ultimately involving the tube. In 
the case of catheters, cannulas and the like, eyes or 
openings in he required number can be drilled, punched 
or meld into the tubing to form the necessary in'ct 
openings in the distal ends of the tube. 

The noa-sparhing tubes of this invention will withstand 
substantially all conditions of use 2rd adveise treatment 
as any other plastic medico-surgical tubes. They may 
be manufactured to professional specifications and may. 
be produced in various derrecs of flexibility by varying 
the for:nulations of the plastic material from which tie 
dubes pre extruded. They may be used interchangeably 
at non-hazardous Jocations with similar medico-surpical 
tubes which do not incorporate the non-sparking feature 
of the tul<s of this invention, and they will atisfactorily 
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to be useful. Since they may be electrically prounded 
to prevent electrostatic charg: from eccumulating on 
the tube during its use, they substantially eliminate the 
electrostatic spark discharge hazard connected with the 
use of prior known plastic calhciers or other surgical 
tubes which du not have their non-sparling properties. 


Vhe conductive line in the new tubes may also be used’ - 


to conduct electrical current fioin an applicd currcet 
source for special purposes, ¢.g., to provide heating of 
the tube, . : 

I claim: 

1. A non-sparking medico-surgical tube comprising a 
tubular member having substantially smogth exterior 
and intcrior walls, said mmcinber being formed of Mexible, 
dielectric, water-proof, plastic material, a continuous 
tiripe of Nexible electrically conductive, water-proof, plas- 
fic material extending longitudinally along said exterior 
wall, a stripe of ficxible, electrically conductive, water- 
proof plastic matcrial extending Jongitudinally along said 
intcrior wall, said stripes being integral with said tubular 
member and substantially contiguous with said walls, 
said tube being capable of being connceted through said 
stripes 40 ground to prevent any substantial clecirostatic 
charge irom accumulating on the tube during its use. 
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2. A non-rparking medico-surgies! tubs which may 
be used in aucsthetizing locations in hospitals in con- 
formity with safe operating practice for such locations, 
which consists of a non-fibrous tubs of fiexivle, water- 
proof diclectric plastic material, a continuo: lowsitue 
dinally extending elzetrically conductive prosiic Postion 
formed integrally with the tubs of fezit!s, eleetiicatly 
conductive, water-proof plastic wnaterial, said longitudinal 
portion having exterior end interior surfeces contizatou3 
with the exterior and interior surfaces of the reminder 
of the iubc, whereby the tube has substantially smoott 
innce pnd outer surfaces. 

3. Non-sparking medico-surgical tubes as cizimed in 
clainy 2, wherein said tubes, exclusive of said lonsitue 
dinal electrically conductive portion, are transparent to 
visible light. pe 
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1 
CONDUCTIVE LINE TUGE 


BACKGROUND OF THE INVENTION 


The present invention pertains broadly to Mexible pipes or 
tubular conduits and more specifically to conductive ine 
tubs that are quite often referred to as nonsparking medico- 
Surgical tubcs, ¢.¢., Catneters, nasal cannuiac, suction con- 
necting tubes, oxygen connecting tubes, anesthesia adminis- 
tration tubes and fecding tubes Waile these tubes may be 
formed ftom a variety of matenals, the greater portion arc 
fabricated fiom cither rubber of viny! plastics with present day 
practices being to use such: tuocs only once and then dispose 
of them. The tubes are usually fabricated from a viny! piastic 
matcrial that is compounded from diciectric polymers which 
are susccptible of acquiring an clecivosiatic charge upon fric- 
tionally contacting othur bod.es of surfaces such as textile cle- 


“ments. These conductive linc or medicosurgical tubes are used 


extensively in surgicai and medical treatments Uiat are often 
carried on in areas such as operating rooms wherein 2 com- 
bustible ancsthetic agent might readily be present. Thus, it is 
essential to climinate the possibility of creating or causing an 
electrostatic spark discharge in such areas. Suitable grounding 
devices, such as sheeting, floor coverings, mats and other 
equipment may readily be uscd in these areas to reduce the 
sparking hazard. 

I is weli known from the teachings of the prior art that fexi- 
ble fluid conduits, such as a hose coinposed of fiber o piustic, 
may havz connected thereto a flexible metallic static wire. 
The US. Pa co. 2,811,674 to Smith of Oct. 29, 1957, is itlus- 
trative of such a conduit for transferring Mammable Nuids 
which tend to generate siatic electric charges that could col- 
lect and cause a spark. The static wire is utilized to ground any 
charges that might coilect on the hose or purts thereof, such as 
the nozzic. The prior art Pat. °o Fiynn U.S. Pat. No. 2,268,521 
of Bec. 30, 1941, pertains to catheters or similar devices, 
whercin a strengthening or reinforcing filament of nyion or the 
like is embeded within the wall of the tubular member which 
is formed fiom a plasticlize meatenal. In U.S. Pat No. 
3,076,132 to Sheridan dzted Dec. 25, 1962, there is disclosed 
a tudular device formed from plastic material \ hich has incor- 
porated thercin as an integral part thercof, a stripe or stripes 
of flexible ciectrically conductive plastic matenal. These 
stripes of plastic material may be connected to suitable 
grounding devices so that the tubulur device is prevented from 
accumulating any electrostatic charge during tts use in an area 
wherein an ignitable Nammable gas might be present during a 
medical or surgical treatment 


SUMMARY OF THE INVENTION 


The prescnt invention is directed to the concept of securing 
to the surface of an extruded plestic tube an clectrically con- 
ductive plastic fiiaincnt that may be crounded so as to prevent 
the tube from accumulating any cicctrostulic charge The 
plastic tube and the plustic filament are preferably catruded in 
separate and continuous operations with the plastic filament 
being subsequently cifined to the plastic tube. The plastic fila- 
ment is secured to the pcripheral surface of the plastic tube by 
a coniinueus welding operation. White not abroluicly essen: 
tial, it has been found Sighly desiraltc to weld the plastic file- 
ment to the plastic tuds upon the completion of the extrusion 
Operations so that there is one losig continuous weld extendng 
the-entire Iength of the tube. Tae plastic lament may be 
teadily separated from a section or area of the plastic tube to 
permit the removal of said tube section and the insertion of a 
suitable fitting or device into Uhe tube whiie sull being wdle to 
maintain electrical continuity from end to cud of the tube. The 
positioning oi mounts: of the plasiic filament upon the outer 
surface of the tube readily faciitates the altuchiment of static 
bonding clamps to the filanient for pounding any electrostatic 
charge that might tend ta accumulate. fa eu of such clamps, a 
suitable wire could be inszrted between the fiament and tude 
and then twisted about the filament to produce an effective 
ground for any charges that might be upon the tubc. 
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2 
BRIEF DESCRIPTION OF THE DRAWING 


FIG. 1 is & perspective view of a fragmentary portion of a 
conductive line tubing madc in accordance with the present 
invention; 

FIG. 2 is a perspective view of the tube of FIG. I showing a 
scgment of the filament portion separated from the tubs; 

FIG, 3 is an exploded perspective view showing the wee of 
FIG. 2 and an end fitting for said tube; 

FIG. 4is an expioded perspective vicw of another end os 
for the tube of FIG. 2; 

FIG. § is a perspective view of another form of conductive 
line tubing embodying the present invention, and 

FiG. 6 is a perspective view of still a further variation of a 
concuctive linc tubing embodying the present invention. 


DESCRIPTION OF THE PREFERRED EMBODIMENT 


Referring to the drawing, there is shown in FIGS. l andZa 
conductive line tube of tubing unit consisting of a tubuiar 
member 10 ard an electrically conductive filament 12. The 
tube or tubuiar member 10 is made by extruding a plastic 
matcrial through a suitable dic of any well-known type so as to 
produce a elongated tube of constant and uniform thickness 
and diameter which has a smooth and uninterrupted inner sur- 
face or bore and a smooth outer or exterior surface. Tie fila- 
ment member 12 is likewise formed by extruding a plastic 
material through an extrusion die of any well-known type, and 
said filament member is of diameter that is considerably less 
than the diamcte; of the tubc 10. 

The tube 10 may be formed from any suitable flexible 
waterproof plastic material, such as vinyl chloride, 
homopolymers or copolymers with other vinyl estcrs, such as 
viny! acetate. In lieu of the foregoing, the tube may be formed 
from flexible or pliable forms of nylon, polyurcthane, 
polyester plastics, polyethylene, vinylidene chloride polymers, 
cellulose esters, acrylic potymers and the like. The plastic 
material utilized in forming the tube 10 is preferably free of 
dyes and pigments so as to produce a clear transparent tube 
which permits a visual inspection of the tube throughout its 
length to ascertain if there is an obstruction or forcign matter 
within the bore of the tube. While the aforemeniioned type of 
tube is preferable, various Cyes may be incorporated in the 
plastic material so as to produce a tube of a distinctive color 
that could be criployed for a —-= purpose or special 
treatment. 

The electrically conductive filmed member 12 is 
preferably made froin the same plastic base materiai ay tub"- 
lar member 10, but is rendered electrically conductive by 
compounding the plastic matevial with a very finely powdered 
electrically conductive solid material. The conductive solid 
material may range anywhere from $ percent to 40 percent of 
the plastic mcterial and may be powdered carbon or a metal, 
such as, copper, si!ver or aluminum. The electricaily conduc- 
tive filament member 12 is preferably cxtruded through an cx- 
trusion dye contemporaneous with and adjacent to the extru- 
sion of the tube 10 so that the filament member may then be 
secured upon the exterior surface of the tube 10. As shown in 
FIGS. 3 and 2, the filament member £2 is secured to the tube 
10 by a fusion or welding 14 of the two members in a contuiu- 
Ous manner and at the time of extruding the two mer bers 
through their respective dies. This manner or means of secur- 
ing the filament member to the tube 10 readily permits the 
filament member 12 to be removed or torn away from the tuse 
at_any point throuchout the length of the tube. Tous, an end 
portion 16 of the filarient member 12 may be tom away from 
an end portion of the tube 10 aad initially bent outwardiy asin 
86, in FIG. 2 and then bent back upon itwlf as at 20 in FIG. 2 
whereby said end portion of the filurcent member will be ar- 
ranged in spaced parallel relation to the end portion of the 
tubc. 

As shown in FIG. 3 the end portion of the tube 10 and fils- 
meat memoce 32 of FIG. 2 are adapted to be connected tu a 
funnel-type fitting or housing 22. The housing 22 1s a molded 
fisting formed from a suitable conductive plusiic which may be 
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of the same material ersployed in forming the filament 
membcr 12. The housing or fitting 22 is formed with a smovuth 
inner passage or bore 24 and a smooth exterior surface that 
terminates in a reduced end portion 26 which is provided on 
its external surface with w socket 25. Tae bore 24 at the 
reduced end portion 26 of the fitting 22 is of a diameter 
slightly greater than the external diameter of the tube 10 while 
the internal diameter of the sockct 28 is slightly larger than the 
diamcter of the filament member 12. Thus, the fitting or hous- 
ing 22 is positioned upon tie end of the tube 10 with the end 
portion 16 of the filament 12 being insertec into the socket 23, 
and said fitting is then secured to the end of the tube 10 and 
filament member 12 by fusion or cementing. 

There is disclosed in FIG. 6 an clongated end fitting 30 for 
the tube 10 and filament member 12 that is similar tu the 
fitting 22 shown in FIG. 3 with the exccpiion that the fitting 
shown in FIG. 4 is of the plug or connector type. The plug 59, 
fike the housing 22, is a molded fitting formes from a suitable 
conductive plastic material with an enlarged boss 32 in the 
central portion thereof. The piug fitting 39 has furmed on one 
side of the boss 32 un end portion 34 that is of a configuration 
complementary to the cnds of the tube 10 and filament 
member 12 which are secured to the fitting by welding in the 
same manner that fitting 22 is secured to the tuve 10. The 
fitting 39 is formed on the other side of the boss 32 with a 
tapered plug portion 36 which together with the boss 32 and 
end pc tion 34 have a smooth, continuous and uninterrupted 
inner passageway or bore 38. 

A tube 10 and filament member 12 which have a fitting 
secured to each end, such as fitting 22 to one end of the tubc 
and fitting 30 to the other end of the tubc, constitute a unit 
that is electrically Conductive from one end to the other. Such 
& unit may readily be grounded so as to Prevent the tuhe 10 
from accumulating any electrostatic charge while being used 
in a medical or surgical treatment that might te curried on in 
an arca wherein a combustible agent might be present. 

In FIG. $ there is shown a tube 10 which hai had a portion 
or section removed therefrom to permit the niounting or inscr- 
tion in said tube of a suitable fitting or device, not shown. 
Prior to removing the section of the tube 10, a portion 49 of 

* the filament member 12 has been separated from the tube by 
tearing or breaking the weld 14 waich permits the retention of 
the continuity of the eleztrical conductivity from one end of 
the tubc to the other. 

The tubular member 10 shown in FIG. 6 has a filament 
member 12 secured thereto by a continuous weld with the fila- 
ment member having a wire core member 42. The use of a 
wire 42 in the center of the filament member would sti}l per- 
mit it to retain its flexilulity, but at the semc time, it would 
function as an added cunductor which would tend ta lower the 
resistance of the filament member 12. Tiere is also shown in 
FIG. 6, the use of conventions! static bondiag clamps 44 for 
readily engaging the filament 12 in order to ground any cicc- 
trostatic charge that might accumulate on the tube 10. 
Another form of grounding any electrostatic charge that had 
accumulated on the tute 30 is shown in FIG. 6, wherein, onc 
end of a wire 45 is first inserted between the tube 20 and fila- 
ment member 12, and then is twisted about tas filumeat 
member 12 to effect a tight clamping coaneciio~. The clumps 
44 as well as the grounding wire 46 arc readily susceatible of 
use with the filament member 12 and tube 10 illustrated in 
FIGS. 1 through $ due to the mounting of tic filament 
member upon the outer surface of the tube 1G. The position- 
ing of the filament meraber upon the outer surface of the tube, 
as shown in FIGS. 1 through 6, not only permits the positive 
grounding of the tube 10 by serurcly engaging the filament 
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member 12, but permits the tube 10 to be formed with walls of 
@ uniform thickness throughout, wherein, the bursting 
Strength and tensile strength of said tube are of importance. 
Although the foregoing description is necessarily of a 
Getailed charactcr in ordcr that the invention may be 
Completely set forth, it is to be understood that the Specific 


terminology is not intended to be restrictive or confini: yg. and 
that various rearrangements of parts and modificancns of 


detail may be resorted to without Gcparting from the scope or 
spirit of the invention as herein claimed. 

What I claim: 

1. A conductive line tuding comprising an elongated tubular 
member formed of Mexibic, dieleciric, waterproof plastic 
material, an elongated filament member secured to the exteri- 
or surface of said tubular member in superimposed relation- 
ship therewith, sid filament memes being formed of fcaible, 
electrically conducti>, waterproof plastic matcrial. said fila. 
ment member being capable of being connected to ground to 
prevent the accumulation upon said tubular member of any 
electrostatic charge. 

4 A conductive line tubing as set forth in claim 1 wherein 
said filament member is secured throughout its length to said 
tubular member by welding. 

3. A condugtive linc tuding as set forth in claim 1 wherein 
each end of said tubular member and filament member is con- 
nected to a fitting formed of electrically conductive plastic 
Material. 

5. A conductive line tubing as set forth in claim 1 wherein 
Static bonding clamps are connected to said filament member 
for grounding said tubular member. 

6. A conductive line tubing as set forth in claim 1 wherein 
said filament membet is formed with a wire core member. 

7. A conductive line tubing as set forth in claim 1 wherein, 
said filament member is welded to the exterior surface of said 
tubular mémber from one end to the other whereby a portion 
of said filament member may be separated from ssid tubular 
member to permit the removal of a section of said tubular 
member while still maintaining electrical conductivity of said 
tubular member. 

4. A conductive line tubing as set forth in clzim 3 wherein 
each fitting is formed with an end having a configuration com- 
plementary to the end of the tubular member with the filament 
member mounted thercon. 

8. Plastic tubing that is capable of being electrically con- 
nected to ground to prevent accumulution thereon of an elec- 
trostatic charge comprising: 

@. an elongated tube formed of flexible, dielectric, water- 
proof plastic material, ssid member having a substantially 
uniform continuous cxterior wall and, 
an elongated filament having a diameter substantially less 
than the diameter of said tube lormed of Mexidie, electri- 
cally conductive, waterproof plastic material, 

. said filament being completcly external of said tube and 
sccured to said tube only alung a line of tanzential con- 
tact between the exterior wall of the filament arid the cx- 
terior wail of the tube whereby said filament tay be 
separated from the tube along any selected length by 
pulling the fiiament away from the tube witout any sud- 
Stantiai disturbance to said exterior wall of the tube. 

9. Plastic tubing of clzim 3 whesein said filamert is of solid 
Cross section throughout its length and contains $ to 60 Fer- 
cent by weight of powdered electrically conductive material 
sclected from the group consisting of carbon, copper, silver 
and aluminun:. 

10. Plastic tubing of claim & whezein said filament consists 
of a wire core encased with plastic material. 
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COMBUCTIVE TUBING AND METHOD OF 
MARKING SAME 


BACKGROUND OF THE INVENTION 
Thes mvesuoe retnics to plastic tubwag hawng & con- 
@octive strips thereon for preventiag ibe accumulaiion 
of electrostatic charges aad more pertcularty to mech 
plastac tabarg with connector means for effectong Nudd 


and electrical commecuion berween the tubing and an- 10 


othe: member, and wo » method of making tubing of 


ra type 
_[Prastic wading bas been mode wih conductire plastic 
deipes or filaments along tts leagth for grounding the 


tubeng to prevent build-up of electro: -c charges and 15 


apartir>/Seck rubsag 9 uUlied where combusudle at- 
mosphe.1c condtions may occur For erample, meds el | 
and surgical tubes wach as catheters, sucvon tubes, oxy- \ 


fa accordance with one form of the presem inven- 
won, 2 plasne tube us provided which has a coedective 
siripe end an miegral comnector provided with @ coa- 
ducuve coming whch @ connected with the conductive 
sinpe and adapted to be engaged for electrcal cowtact 
* g member to be connected wath the tube. in accor: 
dance with another form of the inveatron, coaductive 
plasic tubing @ made by extrudmg tuinag, applywmg 
conductive ainpe longitudinally of the twbrng. cutting 
the tuting through to provide 6 tube wrth « cOnmecior 
and coating the connector with 8 conductive Bes Tot 
so tha! 11 sn contact @ th the conductive clupe and 
engageable with a member to be connected onth the 
tube 
These as well as other objects and advantages of the 
present icvenuon will become more apparent from the 
following detaicd description and mcompanying dcae- 
ing im whith lke reference characters indecate the 


gt® and anesibens adminstrating tubes and the bke, | parts. 
are weed in bospdtals wher: combusuble aimosphenc te 


comfitions often cocur. U.S. Pat Nos. 3,070,132 and | 
3.£80,9R3, for exar.pre dicloss piasn: luting Raveng 
loagitudwnally extending conducuve plasuc sanpes or 
fMasevets for preventing eicirosianc speyk discharges 


Trere have been corte’ andes adie features s1ancs- 23 


ted © ** + use of a conductive cubes, In some 
- al aad relauvely expenaree Connector oF 
coup ent of metal ov metal and placuc has been 
rege « wnaect a tube im Muid ght connection and 


im electrical conaecuce with another device, such a ae 


another conductive tube la the adove-e-enuoned U.S 
Pat. No. 3,580,983, specs! maided fittings whech may 
be made of the ase mates! as the conductive pimsix 
errips, are secuied to the end of a tube by fuwon oF ce- 
menting. Separate connectors os fitumgs oot only on- 
crease the amoum of matenal and other nanulertunag 
coats, bet increase the number * poms of prenbie 
fluid leaks, os weil os increase ournber of clectnca) 
coesecctions *rquired. ln %, tubing was pro- 
vided with lonptudinally . .uctive Nnpet oF flax 
ments having 8 thichoess greater than the wall thech- 
ecss of the tube whch resuted « a bulge in the inner | 
and oeter walls of the tube. When anctner device oF 


ww 


tabs with « stripe was connecied for Suid tight and |. 


electrical coanecbon, the engaged bulging stripes 
tended to prevent a Muid ght connecuon and thm 
teaded to result m fMuid Icakage. Also, in such devices, 
where 8 sinpe of one tete was to be cornected to the 
stripe of another tite, there was danger of misal:gn- 
mart of the vripes where they were to engage, and the 
presented the danger of ect obtaining etecinical mter- 
coenection between the conductive stripes of the 
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& ie therefore an object ef tha prevent laventios te 
provide » plastic code having @ conductive sinpe for 
cag, the eccemutniion of electrostatic charges 


. , aad wheres the above-ree 

Fi seecaren ae mitetsrityobvined 

, Another object to provide a ample asd ecovomcel 
‘qretbod of mek. g tobes of the above type. 
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BRIEF DESCRIPTION OF THE DRAWINGS 


PRG. 1 oo B Schematic Kus alOA of calling appere- 
tus used in the manufacture of plasuc tubing m Bccof- 
dance with » preferred embodiment of the present in- 
wenuon, 

FIG. 2 wu a ivagmentary plan view. partly im cron 
section, of plastic tubing formed by the apparatus of 
ti 4, 

tKG 3 0 4 crose-ecctional view taken along the lise 
3—3 of FIG. 2: 

EKG. 4 is 8 diagrammanc vew iusiraung another 
step in the manufaciuse of conducuve plastic tbang m 


accordance with the preferved embodument of the prev- . 


ent mecmeon, 

FG $118 plan view illustrating the end coanectors 
of a par of finnhed conductive tubes made tm BOCcor- 
dance with the pressol invenuca, 

FIG. 6 a0 pian view on a reduced acele of the tubes 
ef FIG. $ but showing them connected together: and 

FIG. 7 6 8 crow-sectional view on an enlarged scale 
of the interconnected end connectors of the tubes of 
FIG. 6 


DESCRIPTION OF THE PREFERRED 
EMBODIMENT 


Relernng 20m w the drawing. there is shown im FIO. 
4 for the purpose of Ulustranon, extruding apparatus, 
indecated at 10, which can be used im the process of 
making conductive tubing im eccordance with the pres 
ent loventron. 

Eatruding apparaues 16 is shown including an e2- 
truder 14 for supplying motien plastic to a tube formirg 
die 16 through a one way check valve 12. A piston o9- 
erated iapctioe-accumulatos 24 is shown conmected 
between the valve and die to sclectively eithdraw pias 
tic from the how path and inject accumulated plastic 
lato the path Air is injected iam the tubing lumen 21 
ard comtrolied by a conventions) ais control member 
22. A programmer or contral control 24 le coasected 
to the air coatrud member 32, aa iajector-eccumuis tor 
cootrolier 36, and a apecd compre! 33 for coatroding 
the eatruder 14, By programming the mjecuom and 
withdraw phases of the injector-eccumelatos wih the 
speed of the extruder and mjecuon of air, tebeng ¢a- 
trudate 2) heaving enlarged poruons os dbubbics 6 
Biong the length thereed and mam portions 32 of s0e- 
stand diameter, as 20en alee m FIC. 2, is readity pro- 
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3 
@eced. Each bubble 38 tapers radiosity inwardly from 
the middle porvce of greatest drameter toward its of- 
ponte cads. For a further detelied deacripuice of &  . 
retus for producing tebiag having wells whuck vary = 
thiche: w and which vary i@ diserstes, refervace may be 
mede to US Pat Ne. 3.674.404. 


woll-taown plasuc matenels, for example, & copolymer 
of viny! chloride (¢.g..85 percent by weight) and ~sy! 
acetate (15 percent by weight), and ether or asics ., pe 
thermoplasiic polyurethanes may be axed 

ba addiuon to producing poruons 32 of coastant di- 
ameter and the concaltended bubbics 36, @ fenibdle 
oraductive Mlameat of sinpe 34 (FF 10. 2) 16 ap ed ban- 
predinally of the tubing 29. This & accompinned m the 
Wivetrated embodument by providing an extruder 37 
and speed control 3§ operated by the programmer 24. 
Yiu extruder 37 supplies conductrve plasuc n enal 46 
through @ wna'l passage of tube YP extending through 
the die to the plastic tubing 29 meer Une die Outlet orr- 
Ow. te thes way, tee material 40 a applicd as 8 corduc- 
tive unripe 34 which ic conimuousty extruded the enure 
bength of the tubing aad simultaneously with the tub.ng 
The stripe 34 « ilustrated wm FIG 3 as extending 
elightly radialty uvto Use + ol of the tubsng and proirud- 
img only aJighthy abov.. :re outer p-ophery, although 
wariows moddficanoes ‘are powsble. If, for example, the 
right end of rabe 39 is me ved further into the path of 
the mottes plastic, the tinpe will further penetrate the 
tubiag wall, and vice versa The sinpe 36 may extend 
to the interior weil of the tubing of be wed only to 
the exterior suriace of the tubing. 

The conductive plasuc material 4@ preferably is 
viny! chloride compound with conductive carbon parti 
cles of powde! in an amount to make ihe singe 34 suffi- 
ciently conductive. For example, the material forming 
the stripe 34 may contain 40 percent ‘by weight) com- 
mercial powdered conductive carbon and 60 percent 
vinyl cMonde compound. While powdered metah may 
be used in some cases. carbon has an inertness whech 
is deurable for many apphcations, such as for the mede 
cal and surgical fields. After the extruded tubing 29 and 
stripe 34 have cooled, the iwbing 1s predeterminaicly 
cut along its leagth to provide tubes of dewred lengths 
with oppoerd ends of preselected diameter or shape. la 
FIG. 2, lines 41 and 42 represent posnus along the tub- 
ing 29 at which it ww preferadly cut Io provide tubular 
mom bers or tubes, such as indicated a: 63 in FIGS 4-7, 
of predetermined length having miegral end portions of 
end connectors 44 and 44, and a poruce of conductivs 
Stipe 34 exceeding end-to-end ond mdxated at dic w 
FIGS. 4-7. Commector 446 has mscricr walle 48 (FER 7) 
thet teper or Rare racially outwardly towards us {ree 
ead, and integral coasector 46, at the opposite end of 
Che tods, has exterior we'ls 48 (FIG. 4) that taper rad:- 
ally inwardly towards tz free end. 

Tie betegral comn. :tor 44 of tube 63 is now provided 
@ith a conductive costing or layer $@ on the end 
thereof (FIGS. $-7) @".ch i in electrical comtect with 
coadactive stripe 340 and which ts adapted to make 
electrical contact with a conductive element of anotser 
meander, sock a another tube denticul to tube 43, as 
wil be more fully exrplamed beremafer. in the thus 
trated embodiment, thes coadocuve layer $3 is * fiext- 
Me conductive plastic costing of filke apphad by a dup- 
Pung sep, os Bustrated in FIG. 4. Ths comnsctor 44 


oe eis 4,914,002 


diwped Wie a wlutinn of coaducuve mawrul $2 ée- 

“4 im a coniaimer of Lumt $3. The solution $2 in. 
Cheaes @ Conductive plastic maternal, preferably wnyi 
chiorids plese and conductive carbon powder. and « 
turtadle high solvaung 20’ -ent, such as cycloheaanone, 
tetra. ofurcan of the he For example. the conduc- 
tive plastic matenal mey be a minature of 40 percent (by 
weight) conductive carbon powed- and the remaunder 
vinyl chiorule compound, the same as thei of stnpe 34. 


10 The solution mev contain about 20; ercemt (by wergat) 


conductive plasi¢ matenal ond $0 4 wirehydrofuran 

The end of the integral conn cior 44 » dipped iato 
the solunon env the bquid coating on its end 1 art Grved 
to evaporaiz the solvent and form the conductive plas- 
tw layer of coating $0. The layer $0 @ ah +n covering 
the end of the wripe J4e@ & that tt we in goud electrical 
contact with tt The conductive layer $6, as seen alto 
in FIG 7, tenaciously adheres Ww ine plasnc tube 4) and 
extends over the end of the ~ov.nector 44 and longiiud:- 


20 nally in the reverse direction along the interior wall 48 


of the tube. The coating $@ thus mcludes an external 
band 38 mtcgre! with an annulas end portron 6@ which 
adheres to the tip end of the connertor 44 and which 
aiso comnects with # bend 62 edi.enng to the mieror 
wall 48 of the tube 

Preferedly. the solvent used +9 the solution $2 15 one 
that @ aiso @ solvent for the material of tuting 29 20 
that «4 attacks of slightly dmaolves the surface of the 
tubing maicrial to effect an taterminging of te plastic 


© matesiais or migration of the conductive plastic mio the 


tube meteral In thes way. there « an wierface layer or 
zone ehh includes the conductive plastic maunal 
and the material of tube 43 20 that layer 50 1 integrally 
connected to the tube and will not pec! off The solvent 


33 iy preferably siso a solvent for the plastic maternal of 


stripe 34a Thus. in the preferred embodiment. the sol- 
vent, tetrahydrofuran of cyclohexanone, serves a6 8 
solvent and stacks a surface layer of the stripe Jae and 
tube 43 av thus the layer $0 @ toned wh them 


40 ‘The thickness of layer $@ is substantiaily lev than 


thet of walls of the plastic iube 43, such a» leas than 
one-tenth of the wall thehness For example, the wall 
thickness of the comiini diameter portion 32 of the 
tube may be .125 of an inch while the thickness of leyer 


+5 59 may be 0.001 of 0 002 of an inch Preferably. laye: 


$6 ie leas than 0.010 of an inch By employing a con- 
ductive plasnc layer of ts type. conssderabdle savings 
in material aad cost art realived when compared to the 
ute of o separate connector. Aled, so additronal adhe- 
fave # required ; 

ln FIGS. 4-7, generally second tube identical wo tube 
43 @ indicated at 43. in FIGS. 6 and 7, the tubes 43 
and 43’ are chown interconnected in uid ight connec- 
bon with thew conductive tinpes J4e and 346 we elec- 
trea’ connecuon. The cc ted intenor wall 65 of the 
connector 64 defines a generaiily corica! bore to re- 
ceive the end of connectér 46° of tube 43° in Tusd tight 
sealing engagement 41 will be even that the plasuc coe- 
ductive aripe 345 on the external tapered walls 48° of 
coanector 4%" ¢ngages. m good electrical contact. the 
internal plastic conducuve hand 62 of the cowtung $@ 
on the concecton 44, end @ Gus im electra! commec- 
ioe with stripe Me The strpes Mu and 40 may be 


es grounded as indicated im FIG. @ by ny surtable grovad 
wwe 


Sence the conductive plastc bead 62 ¢xtends catively 
- arownd Ube Cocne< tors wall 45 for 360°, the stripes J4e 


ay 


‘ 


8 ‘ 
end 340 need act be aligned with sack ether fer good 
electrical connection, thai is, the tube connector end 
46’ may be lanerted af any angular relaricashep orth f2- 
spect bo the connector 44 and suripes 34a and 34) will 
ve ia good electrical counectron in the preferred em- § 
dodsment, the plastic mate nal of the tube 43, stripe 34a 
en’ cotag $6 are ali based o@ the same plesiic mate- 
rial, in this case, vinyl chionde wuh the result that the 
adbective boeds between the pinsic stripe. contng, and 


é : 
ect emulation of electrostatic charges on the tube, sald 
Binpe having @ width sudsisatially mesrwer (han that 
of said tubules member and having the ‘edially outer 
purface thereof exposed, and a cosimg “of clectricaily 
coaductive plastic material athenng to ses connector 
aad including & coating purtion on the ERIemor wall of 
4 ponnectos covenag and w electncal costact with 
& part of wad sinpe, 6 COBUNg portios On the wmienor 
wall of sa. J connector criending ove: 8 substanuel cw- 
cumferenual surface area thereat for elecincal contact 


the tbe are cacelicat $0 engagement wii: the conducuve means on the Other 


The coanectors 64 ond 46 have walls which are suffi- 
ciently thick to perma manual conne_pon of them ts 
scaling eagagemcat wih another member wiht 
Rinking. Tha « accomplished by controling the ea- 


dumber whee the other member m connected 10 fed 
commun tm with said “Onnector. and 8 Coating por- 
thon on une free end of said connector electricaliy com- 
necting the coating portion on the wiienot wall of sad 


tredate 29 in a manners to provde tse bubbics 30m 15 connector to the coating poruor on the eater: wall of 


FIG. 2 with walls which are thichey tham the wails of 

constant diameter portrons 32. The walls of the bubbles 

become thmner as they cpproach the portions 32. 
While the preferred method of providing @ canduc- 


aaid connecios, the Unckness of saxd coating bewng bess 
chan that of the wall of sad tubular member. 

3. The medical tube of clarn I where sard tubular 
member compnises vinyl chionde 

3. The medical tebe of clam 2 wherein said stripe 


tive coating on the connector end inchades dipping m 20 ey Casing ectve carbow. 


@ sotveat solution and then drying to relemse the 20l- 
went. other methods, such as spraying and the ihe, can 
be used. Where dered. both end connectors of each 
tude can be advantageously provided with 8 conductive 


@, The medical (ude of ciaun I where sand tubular 
member, said unpe. and sad coating sii unchude the 
eame type of plestic maternal 

§. The meurca) tube of claim 4 wherein said sare 


Mestic coating such as coatung $8. 23 type of plasuc matenal compmses viny! chloride. 


While the tubing 29 is shown severed at locations 41 
and 42 to provide tapered conasctors 44 and 46, such 
tubsng can be severed 6: other locatioes where deuuned, 
For example, the ubing may be severed at 2 portion 32 


of constant diameter to piuvede a connector which °° 


Goes got taper. Such @ sizaght end connector can be 
inserted in fluid Ught refanon into a radealty outwardly 
flared connector of suitable size of it can receive. m 
Cwid tight relahon, a connector wiuch is tapered Fadi 
ally inwardly and of suitcble size. y 
/Waus the stripe 342 s preferably extruded onto the 
@ tubeng 29 as described and tlustinied herein, @ 
suitable coaducure | ‘oc of filament may be apphed 
to the tubing afr it u.1 been cooled. Alec. the tubing 
may de cut into cesured lengihs of tubing and the coa- 
ductive stripe thea applied 1a 8 sastadle manaet to cock 
tubeng bength 
Adis weil hnown w the art, the ;--s0c materals used 
im the tubing. stripe and coaducuve layer may, ot 
coerse, laclude plasticizers thal provide a desred fie g- 
bility of “ther matenals to pronde others Gaured (na) 
characteristics. Aloo. the tubcag asay be formed or ¢x- 
traded from rubber anc vanous compombons thereat 


4 


6. The medical ube of clam 1 wherein the thickness 
of saad costing is less than 0.01 of an mch 
7. The method of moking a medical tube with means 
for prevenung the accumulation of electromauc 
charges thereon and adapted for connecuon enth an- 
other member whuch has conductive means thereun, 
compesing the steps of forming a tube of plasiic mate- 
ne! having @ singe of electrically conductive phasuc 
-matenal having 8 width substanvally narrower than the 
g wath uf the tube and adhenng to and extending a100g 
substantally the entire length of the tuce with the re- 
dial outer surface thereof exposed. and an integral tube 
connecter at one ead of the tube wrth the intenor wats 
thereol tapering rucaalty outwardly toward the free end 
thereof for receimmmg aud other member in flucd ight 


49 tncnonal engagement, applymg a lqued cosuag com- 


prumg sn clecunally conductive ané a plasisc 
maternal onto san) connector to coal the imtenor, caie- 
nor, and free end watts of said connector with the cost- 
ing om the eatenor of tasd connector extending over & 
5 pornon of sasd sinpe and w electrical contact there- 
with, and solidifying the costing m sity to form & Coa- 
ductive plasoc cosnog adhermag to tard connector for 
coasecting the coacucuve means of the other member 
when ft w connected to sad conmector m elects! 


with the conducuve stnps aad conductive lsyer formed 40 Conmcctson with said sinpe. 


fross weS-kaowsa conductive rabber nen pounds. 

in view of the esbows. « will be seca tha: ine ob pcs 
of the inventoe, as wed os other advantageous results 
are ob A+ 20d, As vastous changes could be made m the 
above daclosare without ércervag from the scope of , 
the mveowom, ¢ . “Wended thet ali marter ws the above 
dexcrigtioe o perm wa the édrewing shall be mter- 
preted as iBu.strve ead not im & limstiog ermme. 

‘Whee te clawed a: 

1. A modes) tude compraing a tebvinr rember oF 
ptsart+ mecanel  asdeng on incegral Coomector a ome 
ond boving ee steno: wail tapenng redially cotermet: 
peward the free emi thereol for recerveng @ fusd Gght 
‘coensaicanon enuter mendes haneg etectncany 


&. Tre method of claun 7 wherem the pissoc meter- 
ein Of card tube. trps, and coating are of the came 


type. - 
@. The method of ciawn 8 wherein tasd came type of 
4 Siasn< meters! compres viny! chloride. 
t& The wetbod of cium 9 wherem sad bqesd &- 
chedcs « solvent of the type that artacks viny! calonde. 
31. The mewos of cian 7 cay ead tequad tm 
chedes 6 sotvent of a type that atiacks olestic saste- 
rents of cased tube, rpc, end coatag 20 Dowd ened Coni- 


@ tag v0 ened tube and omd stripe 


22 Tee metsod of claim 13 whereia mid «7p Of 
foneng wsd tebe compress extrucueg vinyl chionde 
compound ot tehe fonn, eG \y eutredeny 
saéd tripe with the extremon of saad tubs. 


conductive meres om the cruz tmerwol, 24 chectr- 5 3. Tae method « claam 7 wheres taal icp of apply- 


tag tee hqeed cosnng comprmse éuppeng the comecctor 
wate @ Quemuty of the kquat Cuntiag. 
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LAW DEFT. 


Dear Bill: 
After talking with you, I reviewed again w 


ith John the basic objectives 
that we have in intnd. A couple of points the 


¢ i think are important. 


John makes it clear that our desire is to preclude Deve's ingenuity anu 
imagination from figuring out ways to do what we are able to do with the 
use of his patents, Therefcre, we would not be interested in giving 
him the right to do what anyone else can do. He has proven to be more 
imaginative in these areas, ; i 


@ product which incorporates the features around which we have built our 
line and which fectures come to us as a result of his patents. [ don't 

think we care whether he does this by extrusion, molding, or what-have- 

you. It doesn't appear to :me that this is the direction in which the 


‘Wording has been heading, and while this may be a more difficult direction, 


that is what we are trying to achieve. 


Here are some words which I have not put together with any great thoughc, 
but perhaps they indicate what I am thinking of, 


‘| crte catheter or catheter product which incorporates 
features or configurations of a "bubble," x-ray 
‘line or conductive line identical or similar to 
the type now tranufactured by Sherweod utilizing 
the licensed patents, 


The other key point we are concerned with is the definition of a liceased 


product, Here are a couple of crude thouzhts in that area that I think 
I could apply, although I don’t contend they are legal in their wording, - 


a) On the "net sales" price of the integrated product 
or complex if that portion of the integrated product 
or complex which is the licensed product cainot stand 
Geene as a functional product, 


Mr. Willian L. Niemann 
July 5, 1968 
Page 2 ie | 


Bb) On the "nec sales" price of the licensed product, 
relative to the established price for an equivalent. 
item, if the licensed product is merely one unit of 
an integrated product or complex. 


In the latter case I have tried to establish a basis for relating the 
net sales price of the licensed product to that same product “nica we 

_may sell in another form, which will usually be a variation in pack- 
aging. You pick out the equivalent item, which is closest to it, and 
price it in the same way if you are selling it to yourself. I think 
this would work and I tried it on a few products, but, of course, it 
is my interpretation of my own words. 


I shall await to hear from you. 


Sincerely, 


Exhibit BU 
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«* 


Static Electricity 
and Electrically 
Susceptible Patients 


ABSTRACT 
This bulletin describes an aspect of electri- 
cal hazards in hospitals that has been essen- 
tially ignored. The National Fir Otectio 


Association does an excellent job of explain- 
ing the potential fire hazards of staiic elec-. 
tricity, and the Association for the Acvance- 


ment of Medical Instrumentation does an 
excellent job of explaining the potential 
hazards of current leakage from electronic 
instrumentation with electrically susceptible 
patients. But no organization to date has 
explained the potential hazards of Static elec- 
tricity and the electrically susceptible patient. 
This bulletin addresses itself to the question. 


ELECTRICITY 


Electricity can be a study of electrons. Elec- 
trons are charged particles that are held in 
orbit around nuclei of atoms. Electrical cur- 
rent is the movement of an electron from the 
orbit of one atom to the orbit of another 
atom. In a wire, current is the movement of 
these elecirons up and down along the wire. 
To break an electron out of One orbit and 
into another, a certain amount of pressure 
must be exerted on the electron. This pressure, 
(measured in volts) causes current to flow 
(measured in amperes). Some atoms hold on 
to their <lectrons more tightly than others and 
are mote resistant to letting electrons break 
out of their orbits. Those types of atoms that 
hold on to their electrons very tightly are said 
to be non-conductors and are resistant (mea- 
sured in ohms) to current fiow. The amount of 
current flow is proportional to the pressure 
and resistance in a Biven system. 


When two non-conductors are rubbed 
against each other, they will “rub off” elec- 
trons from one surface to the other. This ex- 
cess of electrons causes a great deal of pres- 
sure (voltage) to develop. The Pressure will be 
dissipated, if the electrons can be conducted, 
to anything of neutral or Opposite pressure. 
An example of this is when someone walks on 
carpets with street shoes. The rubbing action 
of the shoes on the carpet develops an elec- 
tron pressure in the shoe. This Pressure is 
slowly conducted to the body of the person, 
which was neutral but becomes ““pressurized.”’ 
This pressure may be relieved quickly by the 
person coming close enough to, or touching 
a good conductor of neutral or Opposite pres- 
sure. This is the process we have all felt: static 
electricity build-up and sudden discharge. 


Actually this static electricit build-up can 
become quite high. A level of core of Sx 
to 1 volts is not unusual. ( a more 
thorough discussion of the process of static 
electricity buil -up an discharge see the 
National Fire Protection Association Recom- 


mende Factice n_ Static ectricit 
(NFPA No. 77).1 
ee ee ane 


ELECTRICITY AND CAR DIOLOGY 


The normal heart function is controlled by 
a very low level of electrical pressure (volts). 


¥ certain times in the heart cycle, a static 
ischarge may cause cardiac arrest. Hochberg 


States: 
“The effects of electricity on heart rhythm 
are best understood by relating them to the 
electrophysiologic events associated with 
myocardial contraction. The myocardial 
cell membrane is normally polarized 
(charged) at a level of —0.09 volts across its 
membrane. When the muscle is stimulated 
by chemical, neurologic, or electrical 
means, or by contiguous muscle contrac- 
tion, it rapidly depolarizes and the mem- 
branes become slightly positive. This 


depolarization is represented on the surface 


electrocardiogram as the QRS complex. It . 


is the electrical phenomenon which triggers 
the chemical processes in the cardiac muscle 
causing systole or mechanical contraction. 
During most of systole, the cell rnembranes 
are in the ‘absolute refractory period’ and 
cannot be further stimulated. As the mem- 
branes repolarize, they enter the ‘relative 
refractory period,’ wherein current can 
cause the cells to depolarize and the muscle 
to contract. 

“The last 0.06 seconds of systole (pat of 
the relative refractory period) are a unique 
portion of the cardiac cycle called the 
vulnerable period.”’2 


It is called the vulnerable period because a 
single isolated shock, if strong enough, can 
cause ventricular fibrillation, as reported by 
Wiggers and Wegria: 


‘When the bias voltage was reduced suffi- 
ciently on the discharge tube, it conducted 
and discharged a 4-micro-farad condenser 
charged with 300 volts. 

"Repeated tests on seventeen different dogs 
demonstrated-consistently that stimuli fall- 
ing... during the summit at various inter- 
vals up to about 0.06 second before the end 


of contraction, marked by the incisura, pro- 


duce either a small premature contraction 
early in following diastcle, or ventricular 


fibrillation. . ."” 


MICROSHOCK—THE 
ELECTRICALLY SUSCEPTIBLE 
PATIENT 


The shocking of the heart, as described 
above is currently referred to in the literature 
as ‘‘microshock.”’ Electrically susceptible pa- 
tients are those that are subject to this micro- 
shock because of exposure of the heart to 
small amounts of electricity. The literature is 
abundant with examples: patients in the 
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Cardiac Cath Lab, patients with Centra! 
Venous Pressure Sets, patients with Blood 
Gas Analyzers, etc. One of the examples is in 
the use of electrosurgical cautery machines: 
the application of the active lead should not 
be made near the heart, and the patient 
ground should not be near the heart. Obvi- 
ously, a static discharge in surgery, in the area 
of the heart should also be avoided. 


EXAMPLES 


Suction tubing is usually made of PVC: 
(palyvinyl chloride) which 1s a nof-conductor. 
It routinely rubs on surgical drapes, gowns, 
and other non-conductive materials and will 
build-up a static charge. This may then dis- 
charge directly into the operative field when 
applied for suction. Proper use of conductive 
tubing will prevent this hazard. The shuffling 
of a surgeon’s feet will build-up a static charge, 
unless he is wearing conductive shoe covers. 
If the surgeon puts his hand (or an instrument 
in his hand) into the surgical field, there may 
be a discharge into the field. 

Conversely, use of conductive materials in 
more remote areas from the surgical field, or 
away from an electrically susceptible patient, 
is less significant in reduction of microshock 
hazards. The risk of explosions with the use 
of flammable anesthetics may still be signifi- 
cant. However, there is little justification for 
the use of conductive kick bucket liners, con- 
ductive back table covers, or similar products 
to reduce microshock hazards. 


CONCLUSION 


Any steps that can be taken to reduce static 
build-up and discharge in the surgical field, or 
on electrically susceptible patients, should be 
taken. Proper grounding of people, and prop- 
er use of conductive materials will minimize 
static build-up and discharge. These steps will 
minimize microshock hazards on electrically 
susceptible patients. 


1. Static Electricity 


ee 
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CONDUCTIVE TUBING AND METHOD OF 
MAKING SAME 


BACKGROUND OF THE INVENTION 


This invention relates to Plastic tubing having a con. 
ductive stripe thereon for Preventing the accumulatwma 
of electrostatic charges and more Particularly to such 
plattic tubing with connector means for effecting fiusd 
and electncal connection between the tubing and an. 
other member, and to a method of making tubing of 
this type. 

Plasuc tubing has been made with conductive plestic 
Stripes of filaments wong its length for grounding the 
tubing to prevent build-up of electros! *ne charges and 
aparking. Such tubing 18 utshzed where combusudie at- 
mosphenc conditions may occur. For example, medical 
and surgical tubes such as catheters, suction tubes, oxy- 
Gea and anesthesia administrating tubes and the like, 
are used in hospitals wher: combusuble atmosphenc 
Conmdivons often occur. U.S. Pat Nos. 3,070,132 ang 
3,380,983, for example, disclose Plastic tubing having 
tongirudinalty extending conductive plastic sinipes or 
faments for preventing electrostatic spark Gischarges. 

There have been certain undesirabie fesiures atsoc:- 
ated with the use of such conductive tubes. In some 
Cases, 8 special and relatively eryene connector or 
Coupling element of metal or metal and plastic has been 
fequired to connect a tube in Nuid tight connection and 
in electrical connection with another device, such as 
another conductive tube. In the above-mentioned US. 
Pat. No. 3.580.983. special molded fitungs which may 
be made of the same maternal as the conductive plastic 
stripe. are secured to the end of a tube by fusion or ce- 
menting. Separate connectors or fittings sot only in- 
crease the amount of maternal and uther manufactunng 
Cosa, but increase the number of points of possdie 
fluid leaks, as we!l as increase the number of electncal 
coanections required. In seme cases, tubing was pro- 
vided with longitudinally conductive unpes or fiua- 
ments having a thickness greater than the wail thick. 
Seas of the tube which resulicd ina bulge in the inner 
and outer walls of the tube. When another device ofr 
tube with @ stripe was connected for fluid tight and 
electrical connection, the engaged bulging sinpes 
tended to prevent 2 Muid tight connecuon and the 
tended to result in fluid leakage. Also, in auch devices, 
where a stripe of one tube was to be connected to the 
Stripe Of another tube, there was danger of misalign- 
ment of the stripes where they were to engage, and the 
Prevented the danger of not ottaining electrical inter- 
connection between the conducuve Snpes of the 
tubes. 


SUMMARY OF THE PRESENT INVENTION 


& is therefore an object of the Present invention to 
provide @ plastic tube having @ conductive stnpe (or 
Preventing the accumulation of electrosteuc charges 
thereon which has connector means for connecting an- 
other member ise tube which has conductive mate- 
ria) thereon, wherein the connecior means 1s umpie in 
construction and use and provides reliable mechanical 
and electrical interconnection between the tube and 
member, and wherein tne above-mentioned undeur- 
able features are wbstantially obviated. 

Another object @ to provide a simple and economical 
method of making tubes of the above type 


‘ 
v. 


ls» accordance with one form of the present iaven- 
thom. a plastic tube as Provided which has @ conductive 
stripe and an integral connector Promded with @ con. 
ductive coating which as Connected aith the conductive 
Sinpe and adapted to be engaged for electrical contact 
) a member to be connected with the tube in accor. 
dance with another form of the invenuon. conductive 
Diashe tubing ms made by Cxtruding tubing, applying « 
Conductive stripe longitudinally of the tubing, cutting 
the tubing through to Provide @ tube with a connector 
AND Coating the connector with @ conductive matenal 
80 that it ss in contact w th the conductive stripe and 
eEngcgcabie with a member to be connected with the 
tube 
These as well as other objects and advantages of the 
Present invenvon will become more apparent from the 
following detailed description and accompanying draw- 
ing in which bke reference Characters indicate ihe 
parts. 


BRIEF DESCRIPTION OF THE DRAWINGS 


FIG. 5 is @ achematic illustration of extruding appere.- 
tus used in the manufaciure of Plastic tubing in accor- 
dance with @ preferred embodiment Of the present in- 
vention, 

FIG. 2isa fragmentary plan view, Peruy in croas- 
secuvon, of plastic tubing formed by the apparatus of 
IG 1. 

$1. 38 a cross-sectional view taken slong the line 


o 3-3 of FIG. 2: 


FIG. 4 is a diagrammatc view itiustrating another 
step in the manufacture of conductive Plasuc tubing wm 
accordance with the preferred embodiment of the pres- 
ent invenvoon; 

FIG $58 plan view ilustraung the end connectors 
ot a par of finished conductive tubes made an accor- 
dance with the present invention, 

FIG 6 wa plan view ona teduced scale of the tubes 
Of FIG. $ but showing them connected together. and 

FIG. 7 is a cross-sectional view on an enlarged ecale 
of the interconnected end connectors of the tubes of 
FIG. 6. 


DESCRIPTION OF THE PREFERRED 
EMBODIMENT 


Refernng now to the drawing, there ts shown in FIG 
3 for the purpose of illustration, extruding apperatus, 
indicated at 10, which can be used in the process of 
making conductive tubing in accordance with the pres- 
@At invention. 

Extcuding apparatus 16 is shown inctuding an ex- 
truder 14 for supplying molten Plastec to a tube fou merg 
die 16 through a one-way check valve 18. A Piston op- 
erated imection-eccumuletor 20 is shown connected 
between the valve and die to selectively withdrew ples 
tic from the flow path and inject accumulated plastic 
into the path. Aw is injected into the tuding lumen 21 
and controlled by a convenuonal ast control member 
22. A programmer of ceatral contol 24 2 connec tod 
to the air control member 22, an injector accumulator 
controller 26, and @ speed cor trot 28 for Controtimg 
the eatruter 14. By Program ming the mpectwon and 
withdraw phases of the injec! or accumulator eh the 
Speed of the extruder and ir jyeczon of ait, tubing en 
trudate 29 having enlarged portions of bubbier 30 
along the length thereof anti main Portions 32 of coe. 
stant diameter, as seen also in FH 2, 0 readdy pro- 
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3 
duced. Each bubble 3@ tapers radially inwardly from 
the middle portion of greatest diameter toward is op- 
posite ends. For a funher detailed description of appa- 
ratus for producing tubing having walls which vary tin 
thickness and which vary in diameter, reference may be 
made to US. Pat No. 3.674.406 

The tubing 29 is preferably formed of ® flexible. 
transparent vinyl chlonde polymer, although other 
well-known plastic materials. for example, a copolymer 
of vinyl chloride (e.g. 85 percent by weight) and vinyl 
acetate (15 percent by weight), and ether or ester type 
thermoplastic polyurethanes may be used 

In addition to producing portions 32 of constant di- 
ameter and the conicai-ended bubbles 30, @ Mezible 
conductive filament or sinpe 34 (FIG. 2) 13 ap shed bon- 
gitudinally of the tubing 29. This 1s accomplished in the 
Ulustrated embodiment by providing an extruder 37 
and speed contol 38 operated by the pregrammer 26. 
The extruder 37 supplies conductive plasuc material 40 
through a small passage or tube 39 extending through 
the die to the plastic tubing 29 near the die outlet or)- 
fice In this way, the material 40 19 applied as a conduc- 
tive stripe 34 which 1s continuously extruded the entire 
fength of the tubing and simultaneously with the tubing 
The sinpe 34 1s illustrated in FIG. 3 as extending 
slightly radially into the wall of the tubing and protrud- 
ing only slightly above the outer p-mohery, although 
vanous modifications are possible. If, for example, the 
right end of tube 39 is moved further into the path of 
the molten plastic, the stnpe will further penetrate the 
tubing wall. and vice wersa. The stripe 34 may extend 
to the interior wall of the (ubing of be applied only to 
the exterior surface of the tubing 

The conductive plastic material 40 preferably is 2 
vinyl! chloride compound with conductive carbon parts- 
cles or powder in an amount to make the stripe 34 suffi- 
ciently conductive. For example, the maternal forming 
the stripe 34 may contain 40 percent (by weight) com- 
mercial powdered conductive carbon and 60 percent 
viny! chloride compound While powdered metals may 
be used in some cases, carbon has an inertness which 
is desirable for many applications, such as for tne med- 
cal and surgical fields. After the extruded tubing 24 and 
stripe 34 have cooled. the tubing is predeterminately 
cut along its length to provide tubes of desired lengths 
with opposed ends of preselected diameter or shape In 
FIG. 2, lines 41 and 42 represent points along the tub- 
ing 29 at which it us preferably cut to prowde tubular 
members or tubes, such as indicated af 43 in FIGS 4-7, 
of predetermined length having integral end portions or 
end connectors 44 and 46, and a portion of conductive 
Stripe 34 extending end-to-end and indicated at 34 in 
FIGS. 47. Connector 44 has intenor walls 48 (FIG 7) 
that taper of flare radially outwardly towards its free 
ead, and integral connector 46, at the opposite end of 
athe tube, has extenor wails 48 (FIG. 6) that taper radi- 
ally inwardly towards its free end. 

The integral connector 44 of tube 43 is now provided 
with s conducuve coating or layer $@ om the end 
thereof (FIGS $-7) "ch w in electrncal contact with 
conductive sinpe 346 and which ts adapted to make 
electrical contact with 6 conductive element of another 
member, such as another tube sdentical to tube 43, as 
will be more fully explained hereafter. In the slus- 
trated embodiment, this conductive layer $0 m a Mex 
ble conductive plasuc coating of film applied by a dip- 
ping step, es Wustrated in FIG. 6. The coanecto 44 a 
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dipped into @ solution of conductive material $2 dis 
posed in 8 container or tank $3. The solution $2 in- 
cludes @ conductive plastic material. preferably viny! 
chloride plastic and conductive carbon powder, and a 
suitadle high solvating solvent. such as cyclohexanone, 
tetrab. furan of the hike For example. the conduc- 
tive plastic matena! may be a miature of 40 perceat (by 
weight) conductive carbon powder and the remainder 
vinyl chloride compound. the same as that of stnps 34. 
The» .w0n may conte.n about 20 percent (by weight) 
CONGuctive plastic material and 80% tetrahydrofuran. 

The end of the integral conn ctor 44 1s dipped into 
the solution and the hquid coating on its end 1s air dreed 
to evaporate the solvent and form the conductive plas- 
tic layer or coating $0. The layer $0 13 shown covering 
the end of the stripe 346 80 that tt 13 in good electrical 
contact with it The conductive layer $0, as seen «'s0 
in FIG 7, tenaciously adheres to the plastic tube 43 and 
extends over the end of the connector 44 and long:tud:- 
nally in the reverse direction along the interior wali 4$ 
of the tube. The coating $0 thus includes an external 
band $8 integral with an annular end portion 60 which 
adheres tw the tip end of the connector 64 and which 
also connects with a band 62 adi.ering to the intensor 
wall 4§ of the tube 

Preferably, the solvent used in the solution $2 18 one 
that is also a solvent for the material of tubing 29 20 
that it attacks or slightly dissolves the surface of the 
tubing maternal to effect an intermingting of the piasic 
materials of migration of the conductive plastic into the 
tube material In this way, there is an interface layer or 
zone which includes the conductive plastic maternal 
and the material cf tube 43 so that layer 50 1s integrally 
connected to the tube and will not peel off. The solvent 
is preferadiy aiso 2 solvent for the plastic maternal of 
sinpe 34u Thus. in the preferred embodiment, the sol 
vent, tetrahvdrofuran of cycloheaanone, serves as ao 
solvent and attacks a surface layer of the stripe Jae and 
tube 43 so that the layer $0 1s bonded with them 

The thickness of layer $0 ts substantially less than 
that of walls of the plastic tube 43, such as leas than 
one-tenth of the wall thickness. For example, the wall 
thickness of the constant diameter portion 32 of the 
tube may be .125 of an inch while the thickness of layer 
$0 may be 0.00! of 0.002 of an inch. Preferably. layer 
$0 is lees than 0.010 of an inch. By employing a con- 
ductrve plastic layers of thus type. considerable savings 
im matena! and cost are realized when compared to the 
use of @ separate connector. Also. no additonal adke- 
sive 8 required 

in FIGS $-7, generally second tube sentical to tube 
43 13 indicated at 43’. in FiGS 6 and 7, the tubes 43 
and 43° are shown interconnected in fiuid ight connec- 
thon with their conductive stnpes 340 and 346 in elec- 
tral connection. The coated interior wali 4$ of the 
connector 44 defines a generailly conical bore to re- 
ceive the end or connector 46° of tube 43‘ sn Muid tight 
sealing engagement. ft will be seen thai the plasuc con- 
ductive stripe 346 on the external tapered walls 48’ of 
connector 46° engages. in good electncal contact. the 
internal Slastic conductive band 62 of the coating $@ 
on the connect“: 44, and 1s thus in clectncal connec- 
thon with stripe 34a The sinpes 34a and 34) may be 
grounded as indicated in FIG. 6 by any suitable ground 
wie. 

Since the conductive plastic band 62 extends enurely 


- around the co.nector wall 4$ for 360°, the stripes 34a 
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and 346 need not be aligned with each other for good 
electncal connection, that is, the tube conn ctor end 
44' may be inserted at any angular telahonship with re- 
Spect to the connector 44 and stripes 340 and 346 will 
be in good electrical connection. in the preferred em- 
bodiment, the plastic material of the tube 43, stripe 34e 
and coating $0 are all based on the same plastic mate- 
rial, in this case, vinyl chionde with the result that the 
adhesive bonds between the plastic SMNpe, Costing, and 
the tube are cxcelient 

The connectors 44 and 46 have walls which are suffi- 
ciently thick to permit manual connecuon of them 
sealing engagement with anot! member without 
kinking. This is accomplished by controling the ex- 
trudate 29 in a manner to provde the bubbies 30 in 
FIG. 2 with walls which are thicker than the walls of 
Consian! diameter portions 32. The wails of the bubbles 
become thinner as they approach the portions 32. 

While the preferred method of Providing @ conduc- 
tive coating on the connector end includes dipping wn 
& solvent solution and then drying to release the sol- 
vent, other methods, such as spraying and the like, can 
be used. Where desired, both end connectors of each 
tube can be advantageously provided with a conductive 
PF astic costing such as coating $0. 

While the tubing 29 is shown severed at locations 41 
and 42 to provide tapered connectors 44 and 46, such 
tubing can be severed at other locat:ons where desired 
For example, the tubing may be severed at a poruon 32 
of constant diameter to provide a connector which 
Goes not taper Such a straight end connector can be 
inserted in fluid ught relatoon into a taduily outwardly 
flared connector of suitable size or it can receive, in 
fluid tight relation, a connector which is tapered radi- 
ally inwardly and of sustabie size 

While the stripe 34a 1s preferably extruded onto the 
molten tubing 29 8s described and illustrated herein, a 
suitable conductive stripe or filament may be applied 
to the tubing after it has been cooled. Also, the tubmg 
may be cut into desired lengths of tubing and the con- 
ductive stripe then applied in @ suitable manner to cach 
tubing length. 

As is well known in the art, the plastic matenals used 
im the tubing. stripe and conductive layer may, of 
course, include plasticizers that provide a desired fezi- 
bility or other matenals to provide other desired final 
characteristics. Also, the tubing may be formed or ex- 
truded from rubber and vanous composivons thereof 
with Use conductive sinpe and conductive layer formed 
from well-knowa conductive rubber compounds. 

ta view of the above, it will be seen that the objects 
of the invenuon, as well as other advantageous results 
ase obtained. As various changes could be made m the 
above disclosure without deparung from the scope of 
the mvenavon, :t 1s intended that all matter in the above 
description and shown im the drawing shall be mter- 
preted as ilusirauve and aot ia a limiting sense. 

Whal is claimed w: 

8. A medical tube comprung 8 tubvier member of 
plastic matenal > ..2ding an integral coanector at one 
ead having an watenor wall tapenng radally outwardly 
toward the free end thereof for receiwing wm fluid ught 
Commuaxcavon another member having electncaily 
Conductive means of the e1tenor thereof, as clectry 
cally conductive plastic stripe adhering to and extend- 
ing generally longitedmally along sudstantmily the en- 
tare length of sarod bules member for preveauag the 
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accumulation of electrostatic charges on the tube, said 
Snipe having @ width substantially narrower than that 
of said tubular member and having the -adially outer 
surface thereof exposed, and a Coaling of electncaity 
conductive plastec material achenng to sand connector 
and including @ coating portion on tne extenot wall of 
> -onnector Covenng and in electncal contact with 
& part of said stnpe. a coating portion 07 the imteror 
wall of sa:d connector extending over # substantial cor. 
cumferental surface area thereof for electrical contact 
engagement with the conductive means on the other 
member when the other member 13 connecied in fud 
commMuUNk alion with sad ‘connector, and a coat 8 por- 
son on the free end of said connector electrically con 
hecung the coating portion on the intersor wall of said 
Connectors to the coating poruon on the extensor wall of 
aid Connector, the thickness of said coating ting bess 
than that of the wall of said tubular member 

2. Tie medical tude of claim 1 wherein said tubular 
member compnaes vinyi chionde 

3. The medical tube of clam 2 wherein sad stripe 
and said coating compmse conducuve carbon 

4. The medical tube of clam 1 wherein said tubular 
member. sand simpe. and sad coating all include the 
same type of plastic matenal. 

5. The medical tube of claim 4 wherein’ said same 
type of plaswc maternal comprises vinyl chiorde. 

6. The medical tube of claim § wherein the thickness 
of saxd coating is less than 0.0! of aa inch. 

7. The method of making # medical tube with means 
for preventing the accumulation of electrostatec 
charges thereon and adapted for connecuon with an- 
other of which bas conductive means thereon, 
compres. »@ steps of forming a tube of plasuc mate- 
nia. having @ stnpe of electncally conductive plastec 
Malena! having a width substantially narrower than the 
wiith of the tube and adhering to and Extending slong 
substantia'ly the entire length of the tube with the ra- 
Gial outer wrface thereof exposed, and an integral tube 
connector at one end of the tube with the intenor wails 
thereof tapenng radially outwardly toward the free end 
thereof for receiving sard other member in Nuid tght 
{ncuonal engagement. applying a hquid coating com. 
pring an electrically conducuve matenal and a plastic 
maternal onto said connector to coat the mieror, exte- 
nor, and free end walls of sard connector with the coat- 
ing On the extenor of said connector extending over a 
portion of tad empe and in electrical contact the re- 
with, and soldifying the coating wm sity to form a con- 
ducuve plasuc coanng adhenng to said connector for 
connecting the conducuve means of the other member 
when it & connected to said connector m elecurcal 
Connection with sad sinpe. 

8. The method of claim 7 wherem the plasne maten- 
als of tard tube. stripe, and coating are of the same 


"O The method of clarm 8 where: tard same type of 
plasuc matenal compnses wsyi chionde 

80. The method of claim 9 wherein sad hqeed to- 
clades a solvent of the type that attacks vinyl chionde. 

il. The method of clanm 7 wherein said bqusd sa- 
chodes 8 sotveat of a type that atiacas the piastc mate- 
nals of sa.d tube. sunpe, and costag to bord tard coal: 
ing to sad tube and sad sinpe. 

12. The method of clam I! wheres sad ep of 
form:ng taxd tube Compraes extruding wy! chiorats 
compound in tube form, and umuitaneously cAlrud rag 
Sard trnoe with the extrussom of tard tube 

13. The ane thod cf claim 7 whereia cand wep of eppty- 
ing the Lquad coating comprmes chopping the connec tor 
0 6 quaatsty of the hquad cos hag. 
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